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Diagram A.-^-Annual Imports and Exports of New Zealand, 1863-.1923, LompaiJsd with Growth of Population. 
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[From the Accountant$* Journal, 20th November, 1024, p. 148. 
Diagkam Volume of New Zealand Imports and Exports per Head of Population, 1861-1983 











ITtfum t>h« Aceountmts* Journal, 20th November, 1024, p. 146. 


Diagram C.— ProportionB per Cent, of the Total Exports, 1803-1023, proviclod by the Main Industries of New Zealand. 

(Statistics for yean 1853-1900 built np from approximate figures in author*s thesis, printed in Appendix to N.Z. Official Year-book, 1915; 

subsequent statistics from N.Z. Official Year -hook, 1924.) 
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NOTICE TO^'MEMBBRS. 


The publicatioTiR of the Now Zealand Institute consist of— 

1. Transactions, a yearly volume of scientific papers read before the 

local Institutes. This volume is of royal-octavo size. 

2. Proceedings, containing report of the annual meeting of the 

Board of Gfjvemors of the New Zt^aland Institute, abstracts 
of papers dealing with Now Zealand scientific matters and 
published elsewhere, list of members, &c. The Ffoceedings 
are of the same size as the Transactions^ and are bound up 
with the yearly volume of Transactions supplied to members. 

3. Bulletins. Under this title papers are issued from time to time 

which for some reason it is not possible to include in the 
yearly volume of the Tratisaoliom. The bulletins are of the 
same size and style as the Transactions, but appear at irregular 
intervals, and each bulletin is complete in itself and separately 
paged. The bulletins are not issued free to members, but may 
be obtained by them at a reduction on the published price. 


Libbaby Pbivilbobs of Members.— Upon application by any member 
to the Librarian of the New 2^aland Institute or of any of the affiliated 
Sooietiee such works as he desires to consult which are in those libraries 
will be forwarded to him, subject to the rules under which they are 
issued by the Institute or the Societies. The borrower will be required to 
pay for the carriage of the books. For a list of the serial publications 
reoeived by the Library of the New Zealand Institute during 1924 see 
pp. 810-17. 


Adbbbssbs of Hbmbbbs. — Members are requested to notify the 
Seoretary of any change of address, so that the same may be noted 
in the List of Members. 
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Diaoba2 D. — Wholesale Pnoes in New Zealand, 1918-*22. 



ENTOMOLOGICAL NOMENCLATURE. 


Thk following paragraphs are quoted from a letter to Dr. R. J. Tillyard 
from the Hon. Secretary of the British National Committee on Entomo- 
logical Nomenclature, 41 Queen’s Gate, South Kensington, London, S.W.7 : — 

** At a meeting of the British National (’oramittee on Entomological 
Nomenclature held on 17th September, 1924, it was decided, following 
on the suggestion of one of our colonial entomologists with regard to the 
appointment of Corresponding Members of the British National Com- 
mittee, that you should be invited to act as the Corresponding Member for 
New Zealand of the British National Committee. 

“In view of the difficulties attendant on the formation of separate 
national committees in each of the colonies, owing to the small number 
and often isolated situation of the active taxonomists there, it is felt that 
the interests of colonial entomologists may perhaps best be served by the 
appointment in each colony of a Corresponding Member, to whom all 
nomenclatorial problems could referred, and who would be able to keep 
in close touch with the British National Committee. 

“ Will you please let me know if you are willing to act in this capacity ? *’ 

Dr. Tillyard has accepted the duties of Corresponding Member for New 
Zealand, and this note is made in the Tramactiom for the information of 
entomologists in New Zealand. 



MEMORANDUM FOB AUTHORS OF PAPERS. 


Thb attention of authors is particularly directed to the following 
instructions » the observance of which will greatly aid the work of both 
Editor and printer. It is of importance that in typewritten as well 
as other copy ample space should be left between the lines. 

1. All papers must be typewritten, unless special permission to send 
in written papers has been granted by the Editor for the time being. 
Wide spacing between the lines and ample margin should be left. 

2. The author should read over and correct the copy before sending 
it to the Editor of the Tramaotiona. 

8. A badly arranged or carelessly composed paper will be sent back 
to the author for amendment. It is not the duty of an editor to amend 
either bad arrangement or defective composition. 

4. In regard to underlining of words, it is advisable, as a rule, to 
underline only specific and generic names, titles of books and periodicals, 
and foreign words. 

5. In regard to specific names, the International Buies of Zoological 
Noipenclature and the International Rules for Botanical Nomenclature 
must be adhered to. 

6. Titles of papers should give a clear indication of the scope of the 
paper, and such indefinite titles as, e.p*., Additions to the New Zealand 
Fauna " should be avoided. 

7. Papers should be as concise as possible. 

8. Photographs intended for reproduction should be the best pro- 
curable prints, unmounted and sent flat. 

9. Lim Dratoinga . — Drawings and diagrams may be executed in line 
or wash. If drawn in line — i.e., with pen and ink — the best results are 
to be obtained only from good, firm, black lines, using such an ink 
as Higgin’s liquid India ink, or a freshly mixed Chinese ink of good 
quality, drawn on a smooth surface, such as Bristol board. !]^in, 
scratchy, or faint lines must be avoided. Bold work, drawn to about 
twice the size (linear) of the plate, will give the best results. Tints or 
washes may not be used on line drawings, the object being to get the 
greatest contrast from a densely black line drawn on a smooth, white 
surface. 

10. Waah Jhaavinga. — If drawing in wash is preferred, the washes 
should be made in such water-colour as lamn-black, ivor;y black, or 
India ink. These reproduce better than neutral tint, which inclines too 
much to blue in its light tones. High lights are better left free from 
colour, although they may be stopped out with Chinese white. As in 
line drawings, a fine surface should he used (the grain of most drawing- 
papers reproduces in the print with bad effect), and well-modetM 
contrasted work will give satisfactory results. 

11. 8%$$ of Drawinga. —Tho printed plate will not exceed 7^ in. by 
H in., and drawings for plates may be to this size, or preferablv a multiple 
thereof, maintaining the same proportion of height to width of plate. 
Whim a number of drawings are to appear on one plate they shomd be 
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neatly arranged, and if numbered or lettered in soft pencil the printer 
will mark them permanently before reproduction In plates of wash 
drawings, all the subjects comprising one plate should be grouped on the 
same sheet of paper or cardboard, as any joining-up shows in the print. 
Text-figures should be drawn for reduction to a width not exceeding 
4-J^in. If there are a number of small texi-figures they should be drawn 
all for the same reduction, so that they may be arranged in groups. 

\i. Maps , — A small outline map of New Zealand is obtainable at a 
low price from the Lands and Survey Department, Wellington, upon 
which details of distribution, &c., can be filled in according to the 
instructions given above for line drawings. 

13. Citation , — References may be placed in a list at the end of an 
article or arranged as footnotes. The former method is preferable in long 
papers. In the list references are best arranged alphabetically, reference 
m the text being made by writing after the author’s name, as it occurs, 
the year of publication of the work, adding, if necessary, a page number, 
and enclosing these in parentheses, thus: ** Benham (1915, p. 176).“ 
Example of forms of citation for alphabetical list : — 

Benham, W. B., 1915. Ollgoohaeta from the Rerraadeo lelands, Trans. N,Z. Inst.t 
vol. 47, pp. 174-86. 

Park, J., 1910. TJie Geology of New Zealand, Ohristohuroh, Whitoombe and 
Tombs. 

When references are not in alphabetical order the initials of the author 
should precede the surname, and the year of publication should be placed 
at the end. Care should be taken to verify the details of all references — 
date, pages, Ao. — and initials of authors should be given. 

14. In accordance with a resolution of the Board of Governors, 
authors are warned that previous publication of a paper may militate 
against its acceptance for the Transactions. 

16. In ordinary cases twenty-five copies of each paper are supplied 
gratis to the author, and in cases approved of by the Publication Com- 
mittee fifty copies may be supplied without charge. Additional copies 
may be obtained at cost price. 
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OBITUARY. 


DONALD KTRIN, 1040 -IDSD. 

Thr death of Donald Petrie on the let September, 1925, has removed from 
the body of New Zealand men of science an outstanding figure, and from 
the New Zealand Institute almost the oldest member. With his passing 
has also gone, so far as those publishing taxonomic matters are concerned, 
the last adherent in this country to the old school of taxonomic botany, a 
school to which science is greatly indebted, but which no longer serves the 
present-day needs of New Zealand botany. 

Petrie was born in Mora)nshire, Scotland, on the 7th September, 1846. 
He was educated first at the Aberdeen Grammar School, and later at the 
University of that city, where he graduated M.A. at the age of twenty-one. 
Coming shortly afterwards to Victoria, he was appointed to a mastership 
in Scotch College, Melbourne, where he remained for six years. In 1874 
he received the appointment of Inspector of Schools to the Provincial 
Government of Otago, and two years later, the provinces being abolished, 
his services were transferred to the Education Board of that provincial 
district, where he remained till 1894, when he became Chief InsjxKJtor for the 
Auckland Board of Education. 

On the 17th February, 1874, he joined the Otago Institute, those of that 
society at that time interested in botany or zoology being Messrs. A. 
Bathgate, G. M. Thomson, l^ Thomson, W. Martin, J. S. Webb, Dr. T. M. 
Hocken, Captain F. W. Hutton, Professor M. Coughtrey, and the Right 
Rev. Bishop Nevill, It was doubtless the influence of Mr. G. M. Thomson, 
who at that time was eagerly studying the plants of Otago, which turned 
Petrie in the direction of field botany. Hooker’s Hai\d})ook of ihe New 
Zealand Flora, then ten years old, had been well tested by T. Kirk and 
others, and found to be — admirable as it was for the period it apix^ared, 
though based on dried material a by no means reliable guide. It was 
cl(*ar, in fact, that much remained to bo done (but how much no one then 
could dream) both in the matter of discovering and defining undescribed 
species, in gaining knowledge concerning those already described, and in 
finding out greatly needed details regarding their distribution. Work of 
the kind just indicated evidently appealed strongly to Petrie, so that he very 
soon commenced to prosecute it with enthusiasm, notwithstanding he had 
received no previous scientific training, a rather common occurrence with 
those whose names count high in research. 

In those days, and for many years afterwards, School Inspectors either 
rode or drove through their districts ; they would also frequently be away 
from home at the week-end. Petrie took every advantage of this state 
of affairs. In his buggy was always his collecting-press — two small, thin 
mahogany boards, about 12 in. by 9 in., with a considerable thickness of 
botanical drying-paper between them ; his keen eyes scanned the vegetation 
on the roadside as he drove leisurely along, and but little would escape his 
v^on. Week-ends and holidays he made special excursions, and many 
high mountains were ascended, most of them botanically unexplored or, 
at best, sujperficaliy examined previously. Mounts Ida, Pisa, and Cardrona, 
the Old mkn Range, the Bock and Pillar, the Dunstan and Hector Moan* 
tains are names vmich always bring Petrie to my mind’s eye. 


* He always used preties of this kind and rise. Of course, they greatly limit the 
dimensions of specimens, but, on the other band, they are light, easy to use, even in 
a high wind, and the small papers can be readily dtiid. 
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This search for plants was no mere hobby, to be taken up for a time 
and then dropped, but it developed into the serious business of life, 
ceasing only for about a year before his lamented death. In short, for some 
fifty years Petrie carried on this (Essential preliminary work, so that there 
is not one of the botanical districts of the main Islands of New Zealand 
where his footsteps cannot be traced ; indeed, he was fairly familiar with 
the distribution of the flora from the north of Auckland to the south of 
Stewart Island ; and the results of his many excursions — long or short- are 
stored, well preserved and accurately labelled, in his splendid h<*rbarium 
— the supreme work of his life. 

Besides b(5ing a skilled collector, an uceurate observer, and the patient 
maker of an herbarium, Petrie contributed some sixty papers to the 
Tramaciiom of the Npav Zealand In&titute and other journals. The greater 
part are descriptions of unknown jdants * in all about 180 species or 
varieties. Two papers stand out as of special value-— the one a list of all 
the species of spermophytes of Otago, and the r)thor dealing with the flora 
of Stewart Island, which was almost unknown until he and G. M. Thomson 
made a special excursion thereto in a cutter they hired for the purpose. 

In the former of the above two papers a list is given of all the species, 
together with details regarding their distribution, in Otago. Within the 
last few years it has been my good fortune to follow in Petrie s footsteps, 
so to speak, in Central Otago, ascending many of those mountains wliose 
florulas he made his own, yet not one plant have 1 found which he had not 
previously seen or recorded. This speaks volumes for his thoroughness. 
And those who, like myself, have been with him in the field in his prime 
must have been amazed at his eye for plants, an eye which missed none. 
During one long summer's day on Kelly’s Hill, Westland, I well remember 
he looked neither to right nor left, but steadily gazed at the carpet of plants 
hour by hour, pausing only to collect those which were new to him or 
which he wished to examine ; and this was my daily experience during a 
rather extensive excursion he and I made about tliirty-one years ago. 

The Stewart Island investigation was confined to the areas — mostly low- 
lying — in the neighbourhood of Paterson Inlet and Port Pegasus, but 
from the head of the former beautiful lake-liko arm of the sea the explorers 
managed to negotiate the swampy ground leading to Mason Bay. No less 
than 201 species were collected or noted, a remarkable record for a com- 
paratively small area, the country difficult to traverse, and the time at their 
disposal severely limited. Various important facts were made known, 
especially the discovery of the 4 Australian genera Liparophyllum and 
Aclmot-m, the occurrence of certain alpine plants at sea-lovel, and the 
virtual absence of grassland, this being represented by Cyperaceae and 
Restionaceae, Certainly, in this expedition G. M. Thomson played a 
notable part, and Petrie suitably emphasized this in Microhmia Thonisoni 
— a small grass of unusual form, now known to extend to north-west 
Nelson. 

Had Petrie been asked what was the main result or chief object of his 
botanical work, he would have unhesitatating replied that it was the putting- 
together of an herbarium which would represent all that was known 
taxonomically regarding the species pf New Zealand vascular plants (for 
with their ecology or other matters he had no concern) and their distri- 
bution. To this end, his explorations, his correspondence, and, in fact, all 
his botanical energies, were devoted. And so far as his conception of 
an herbarium went — and unfortunately it is the usual conception — he suc- 
ceeded to the full. Not only is his own painstaking work of some fifty years 
represented, but he enlisted the assistance of pretty well every one who 
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has collected, or collects, New Zealand plants, from his coUe^^ues of ths 
early “ seventies — T. Kirk, T. F. Cheeseman, J. Buchanan, G. M. Thomson 
— to the younf 2 :est men of to-day. This herbarium, second only in size 
to that of (Jhees(*rnan, if it be not the equal, he presented a year or two ago 
to the Dominion Museum, Wellington, the only condition attached to the 
splendid gift luang that it must be housed in a lireproof building. Up 
almost t-o th(‘ very last he was engaged in seeing that it was correctly 
labelled and })Ut into perfect order. 

To have such a great and important (tollectioii in a situation so central 
as Wellington is a matter of inestimabh’ value for New Zealand botany. 
It contains the “ types ” of all the species, «fec., described by Petrie, as also 
nearly all those of T. Kirk and T. F. Chet^scunan. Further, the herbarium 
has been labelled in exact agreement with the new edition of Cheeseman’s 
MajnfoL in nearly all cases frorft determinations made by Cheeseman 
himself. All that is lacking in the way of “ types are those which are 
pn*i>ent only at Kew and in other European herbaria, and a few' of species 
described by New Zealand authors other than those* mentioned above. 
Once the herbarium is available, all we interested in New Zealand botanical 
taxonomy will wonder how we got along for so many years without such 
a collection for reference. 

As a taxonomic botanist -and taxonomy was almost his sole interest- - 
Petrie, though theoretically a “ lumper,** was in ])ractioe a most confirmed 
*■ splitter,'* to use expressive terms now' fast passing into oblivion. Thus 
many of his species arc separated from their next-of-kin by very small 
distinctions. But the constancy of such differences was never established 
by breeding (‘xpcrimcnts, and rart‘ly by those exact field observations wliich 
may su|j])ly strong evidence. As with the school to which ho belonged-- 
and this school contains the greatest names in taxonomic botany -Petrie 
considered that a species told its own tale : that a C/Omparison between 
forms of close resemblance was sufficient, and that experiment was 
unnecessary. Thus he described, at times, species of polymorphic genera 
from v'ery little* material, or even from material takcTi from one cultivated 
plant. One who knows intimately Hebe or Vehnisia, for instance, must 
feci groat doubt regarding species of those genera based on such material. 
But this is a small matter ; most of Petrie’s species have proved to be 
beyond reproach. 

This lov(! of working with groups distinguished by small differences 
appealed to Petrie from the very first, when he chose for study certain 
critical genera of Cyperaceac, especially Vveinia and Carrr, and Gramineae 
as a whole, and he was so successful both in discovering 8jK>!cies- -some 
very small -and in pointing out neglected distinctions, that he shed a 
flood of light on these difficult plants, and eventually became the leading 
authority on the grasses of this botanical region. 

Petrie s researches did not extend into those branches of the science 
of interest to botanists in general. He was essentially a local specialist. 
But his work was fully recognized as of great value in the Dominion, and 
various New Zealand honours not easy to attain fell to his lot. Thus,** 
he was elected President of the Now Zealand Institute in 1916 ; in 1919 he 
was made one of the twenty original Fellows of tht* Institute ; and last 
year he was awarded the Hector Memorial Medal and Prize. He therefore 
received nearly all the scientific honours which his adopted and beloved 
country could bestow. To this country he, on his part, gave of his very 
best. His loss will be felt for many years to come, and his name will 
always be revered as that of one of the great pioneers at a time when such 
were urgently needed in the domain of New Zealand field botany. 

L. Cockayne. 
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ROBBRT MURDOCH, 1801-1 OSS. 

Robsrt Murdoch was bom at Wangaratta, in Viotoria, ou the 3r(l 
February, 1861. He received a secondary-school education, and afterwards 
travelled widely with Captain Shuttloworth, of Wanganui. He spent 
some years subsequent to 1888 in farming near Wanganui, but in 1892 he 
went to Sydney and studied Mollusca with Mr. Charles Hedley. Soon 
afterwards he entered commercial life, which he followed until his death, on 
the 11th November, 1923. 

For many years he gave all his spare time to the study of New Zealand 
Mollusca. He was several times a contributor to our Transactions and to 
the Journal of the Malaoologiccd Society, At the time of his sudden and 
unexpected death he had arranged to give up business life and devote 
himself to research. During a visit to England about 1914 his important 
and extensive collections, which included several types of New Zealand 
Mollusca, were destroyed by fire. He was unmarried, and was well known 
as a prominent Freemason. 

Bob Murdoch’s kindly and sympathetic nature gained for him a 
multitude of friends throughout the country. Simple and straight in 
character, he had the kindliest of hearts, and was unswerving in his 
friendship. Scientific life in New Zealand, and particularly in W'anganui, 
has lost one of its most lovable leaders. 


P. Marshall. 




ROBERT MURDOCH. 
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PEBSIDENTIAL ADDBESS. 


The following is the presidential address delivered before the New Zealand 
Institute on the 17tb January, 1925, by Dr. P. Marshall 

It is generally recognised that the address of the President at our annual 
meeting is most fittingly devoted to considerations concerning the status 
of the Institute in the world of science, and to those conditions that moat 
particularly affect its work and welfare. 

At each annual meeting for the last few years we have had to lament 
the death during the preceding twelve months of men who have been 
prominent in the work of the Institute itself or of its affiliated sooieti^. 
The past year has been no exception ; and the names of Captain G. Mair, 
Dr. A. K. Newman, L, Birks, and 0. M. Louisson will in future not be 
found in our lists ojf members. 

In 1871 Captain G. Mair’s name makes its first appearance, and from 
time to time thereafter he contributed papers to our annual volume of 
Transactions, A careful student of Maori life, and an ardent collector, 
he made thorough use of his opportunities, to the great benefit of the 
Auckland Museum. 

Dr. A. K. Newman also became a member of the Institute in the 
** seventies/' and has contributed articles to our Transactions on several 
occasions. Though in later years his main study dealt with Maori life, 
he took a great interest in astronomy, and at the last meeting of the 
Governors of the New Zealand Institute he was a member of a deputation 
which approached the Institute on the subject of the Carter bequest. 

The untimely death of Mr. L. Birks is deplored by all. Though not 
lohg resident in the Dominion, he had taken an active part in the doings 
of me Wellington Philosophical Institute. 

Dr. Pulton was a keen naturalist who was particularly interested in 
our native birds. He was a strong supporter of the Otago Institute, of 
lir^ch he was President in 1918. 

The most notable scientific work of the year in New Zealand has 
undoubtedly b^n the expedition to the Chatham Islands organised by 
the Dtago Institute. We eagerly await the publication of the observa* 
tions mi^e and of descriptions of the collections that were obtained. 

All members of the Board of Governors are, of course, aware that the 
Jhstitute, so , far at least as its present constitution is concerned, was 
iounded in November, 1807. In May, 1869, the first volume of the 
Tfonsaetions app^red, and from that date until some interruption during 
;|be wheaval due to the great war an annual volume has r^pilarly b^n 
itioaC The series of fifty»five volumes constitutes a record of scientifib 
and ixMlecttial aclavity of which we may well feel proud. 

Great War enrolment of soldiers reduced the pemnnel of 
ihe G«^enunei^ Printing Office^ and the occurrence of extra parliamentary 
sssi iom prevented the Minting Office from performing much work that 

purely official publications. In addition, the 
Hmt of vbliim 16 nf tto Transactions of the Australasian Assoeiatum fits 

AAcancemmt of Sdimce rightly had priority before our Transactions in 
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publication, and still further delayed the appearance of our annual volume. 
The accumulation of delays due to such causes was so serious that the 
articles which were accepted for printing could not be published at the 
expected date. 

For these re^isons the issu(‘ of the volume of Transactions became 
seriously irregular. The return to conditions which are more nearly 
normal during the present year has, T am glad to say, enabled our Editor, 
who has been most energetic and unsparing of himself, to make u}) for 
time which under the cireumstances was unavoidably lost. 

As a result the papers and proceedings whicdi sliouid have been 2 )ub* 
lished in 1922 did not appear until December, 1923. The articles which 
were accepted for publication in 1922 and 1923 wt*re published in a single 
volume — No. 55 of our series — as directed by the Board of Governors, 
in September, 1924. 

Now that the ground has been cleared and all arrears have been 
published, we have every reason to think that tlje next volume will appear 
on the due date. While this is satisfactory and reflects great credit on 
our Editor, another aspect of the matter is by no means a subject of 
congratulation. 

The charges for printing and issue are constantly mounting up, and 
the total reached its highest point in the publication of the last volume. 
The situation that has arisen is one that must receive the earnest con- 
sideration of the Board of Governors. 

The heavy strain that the issue of our annual volume has exerteni on 
the finances of the Institute for several years past has more than once 
been the subject of urgent remark by gentlemen who have previously 
occupied the presidential chair, but the position has now become so acute 
that it seems that the Board of Governors will have to take some 
decided action. 

If you turn to the table of receipts and expenditure you will find 
that the ordinary revenue amounts to only £1,325, while the ordinary 
expenditure is £1,882, if we exclude on both sides sums connected with 
research grants and trust funds, which, of course, cannot be appropriated 
for the ordinary purposes of the Institute. It is obvious that if we wish 
to maintain the high scientific status of the Institute as gauged by the 
quality of our volume of Transantions we must find means to increase our 
revenue or we must decrease oqy expenditure. 

Oar revenue at present, as the Governors are aware, is derived from a 
Government grant, a levy on members, and by the sale of publications. 
Whether an increase in any of these sources of revenue can be hoped for 
is a matter that should be most carefully considered. 

Chu: expenditure is incurred in the printing of the Transarfions, the 
salary of the Assistant Secretary and Librarian, the travelling-expenses of 
the Governors, with incidentals amounting to about £20. It is clear that 
at the present time the cost of printing alone is considerably more than 
our revenue, and unless this is reduced we cannot possibly pay our way. 
Those who know the amount and nature of the work of the Assistant 
Secretary and Librarian are doubtless aware that increase rather than 
decrease under this head is most reasonable. The other items of 
expenditure are comparatively insignificant. 

The cost of printing has increased enormously of recent years. I find 
that the first volume, printed in 1869, cost 14 b. 2d. per page. In the 
twenty-second volume, 1889, each page cost 9s. 5d. The cost was only 
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8s. lOd. for the thirty-seventh volume in 1904. It was not until 1916 
that the cost rose to £1 for each page. The greatest cost was in 1920, 
when it rose to £2 28. The cost for the last volume was greater than for 
that which preceded it, and amounted to £1 Ms. 6d. It has often been 
suggested that the expense of printing could be reduced if the work were 
entrusted to a private firm. Hitherto the Governors have always taken 
the view that, even if the apparent cost were less, the extra labour of the 
Editor, and the cost of reading, revision, and corrections, would be so 
great as to overwhelm the apparent benefit. 

The only other way in which the cost could be reduced is apparently 
by a reduction of the size of the volume. Such a suggestion, when 
viewed in the light of the interests of scientific research in New Zealand 
and of the intrinsic importance of the researches themselves, is to my 
mind unthinkabh*. You are aware that the Publication Committee exer- 
cises a considerable amount of discretion in regard to the metcrial sent 
up from affiliated Societies and Institutes for publication, and it would 
be unwise, in my opinion, to be more stringent than at present in the 
selection of papers. 

At the present juncture I think that it is not out of place to refer to 
the prominent, and in fact dominant, part that the New l^aland Institute 
has taken for fifty-six ye^irs in fostering the development of scientific 
activity and thought in the interest of the vliole llominion. It has 
placed the result of the researches in New Zealand before the world at 
large, to the great advantage of the country from material as well as 
scientific aspects. 

It is well known that when a worker in the domain of science in any 
part of the world wishes to obtain informatioji in regard to any V>caring 
of hiB research on New Zealand ho turns at onet* to the T ranHocUom of 
the New Zealand InstitrUc. It is safe to say that thousands of scientific 
inquirers in many countries liave obtained all their knowledge of New 
Zealand and of its scientific interests from th(' pages of our volumes. 
A series of our Transactio^*s is to be found ou tlie shelves of important 
scientific libraries everywhere, and this fact more than any other has 
given our country a recognized place in the world of study and knowledge. 

Scientific workers in New Zealand are placed in a position of con- 
siderable disadvantage. There is always a great deal of difficulty here 
in obtaining access to the records of scientific researcli and progress 
elsewhere, and without these a person who undertakes research is often 
groping blindfokl. Here again our Institute is of valuabh* assistance, 
for in our library arc to be found series of scientific journals of great 
variety which are received in exchange for our own publications from 
learned societies in nearly all countries. In many cases the results of 
scientific research in New Zealand would be almost nugatory without the 
assistance obtained from this library. Maintenance of our annual volume 
up to its present standard is necessary in order that wo may continue to 
obtain these exchanges which are essential for research work. 

Another necessity for the aspiring and energetic man of science is 
an organ in which his work may 1^ published and circulated. Here 
the New Zealand Institute has achieved its imst noteworthy claim to 
recognition on the part of all patriotic citizens. There are many scientific 
men in this country whose reputation is world-wido in their own specialty, 
but Whose work would have remained unknown, or would have been 
stunted if it had ever found expression, without the opportunities that 
the Institute has afforded. 
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Professor W. J. Parker, when lecturing in Dunedin in 1892, remarked 
that at that time the New Zealand University was not a university in 
the proper sense of the word because it had not then produced a single 
graduate who had ventured on the publication of research work. It is 
noteworthy that the University has not yet been able to provide for 
the publication of the research work of its honours graduates^ which in 
Professor Parker’s opinion was the one line of activity in which they 
could win full academic status for their University. 

The opportunities that the University has been unable to provide have 
been afforded by the New Zealand Institute, with the result that it has 
in large measure completed the construction of the intellectual edifice 
built up by the Senate of the New Zealand University, and has thereby 
relieved that body of a large annual exj^enditure. To what extent this 
has taken place is probably but little realized, but some estimate can be 
made from the indexes of the Traumctiotis that have been published. 
For the first twenty years of publication of the Transaciiomt the University 
had, of course, produced few matured students, and an output of researches 
by them could hardly be expected. For that period not more than 1 per 
cent, of our published articles could be credited to them. In the second 
period of twenty years the proportion is 35 per cent. For the succeeding 
period of ten years- from 1909 to 1919 -65 per cent, of the articles were 
written by graduates of the University and other people of New Zealand 
birth. In the last five years the percentage has risen to 73. 

This stimulation of intellectual research and provision for its expression 
must be regarded as a national work of the highest valu'e. Still greater, 
however, is its importance for the individual. Some New Zealand men 
who began their career by publishing in our Transoi^iiorts have risen to 
fame and eminence, and several who have hardly published anything 
outside them are now recognized authorities in all parts of the world in 
their subjects of research. We can point without difficulty to men of 
New Zealand birth who by virtue of the work they have published in our 
Tran8a€stions have now established themselves as authors whose work must 
be consulted by all who write comprehensive treatises on parasitic fungi, 
development of ferns, seaweeds, anatomy of flowering-plants, petrology, 
geomorphology, volcanic action, mollusca, Crustacea, soils, ethnology— to 
name only a few of those important subjects in which, valuable study 
has been done and a wide reputation gained. It is true that chemical 
and physical researches are less represented, partly because journals 
specially devoted to those subjects with a more frequent issue are pre- 
ferred by authors as channels for publication. 

It is safe to say that some of those who have achieved extended and 
high fame in their subject would have languished and remained unknown, 
and perhaps unproductive, but for the opportunities that have been 
afford to them by the New Zealand Institute. To one who has been 
constantly engaged in scientific research since 1890, it gives me the most 
intense satisfaction to contemplate the extent to wluch New Zealand 
students, by painstaking and ardent research, have triumphed over their 
difficulties, and through the medium of the New Zealand Institute have 
acquired a recognized position of fame in the particular subject in which 
they have undertaken research. 

My own persoiial experience makes me feel a special debt of gratitude, 
for I found that researches published in New Zealand gained foj me a 
cordial reception at the hands of scientific men in Europe. At tha British 
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Museum and at J^rmyn Street every possible facility was given me to 
study and utilize all the collections and literature at the disposal of those 
great institutions. 

Afterwards, when I attended the International Congress of Geologists 
at Brussels, at which thirty-eight nations were represented, I found that 
all those with whom 1 spoke had derived nearly all their knowledge 
of New Zealand from the papers of our TransacliouH. As showing the 
recognition of the high standing of science in Europe, it is interesting to 
record that ail national delegates were individually pr(‘sentcd to the King 
of Belgium, who, wlien speaking to the New Zealand delegate, remarked 
that he had visited New Zealand soldiers on the battlefield, and was glad 
to find that the country was represented in the srts of peace as well as 
thosii of war. 

Every author who writes a research for the Tramactiom must sjKnid 
much time in its preparation. In most eases he incurs considerable 
expenditure. From these he reaps no material reward. These researches 
do much to removt* the chance of a charge of intellectual apathy and 
sluggishness being urged against our country. Above all, they have made 
and are making every year im^jortant additions to the sum of human 
knowledge. 

In whatever way we deal with the )>resent unfortuiuite financial position 
in which we find ourselves, we should, in my opinion, take measures to 
maintain our annual volume without any reduction in size or form. With 
our limited rcsourc(‘8 we have done well, and means must be found to 
maintain our effort with no diminution 
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New Zealand Ansriosperms. 

By W. R. B. Oliver, F.L.S. 

\Tiead bejore the WeMingtov Philastipfnraf Sorietyt 24th September, 1924; received by 
Editor, Slat herewber, 1924 : iaaued aejtaralely, 6th Marcht 1926 . 1 
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Xeronema Callistemon »p. nov. (Plate 1.) 

Folia diutioha, enaiformia, equitantes, 60-105 cm. long., 3*5-4-4 cm. lat., 
acuta, multinervata, margine interiore ad basin concava. Scapus 70-120 cm. 
long., foliuH pluribus reductis. Racemus 15-30 cm. long., seoundus, densi- 
floriis. Bracteae scariosae, acutae, 1 cm. long. Pedicelli patcntes, 2 cm. 
long. Perianthiura segmentis, uninervatis, 10-15 mm. long. Filamenta 
rubra, 20-25 mm. long. Ovarium trigonum, stipitatum ; stylus rubrus,^ 
2 cm. long. ; stigma obscure tricuspidato. Capsula membranacea, base 
expansa, loculicide trivalvis, style, staminis et periantbiis segmentis per- 
sistentibus. Semina extus papillose, testa nigra. 

Xeromma Callistemon forms large tussocks or clusters 1-2 m. in dia- 
meter, seated on huge masses consisting of the rhizomes, roots, and dead 
leaf-bases. The whole plant may thus be nearly 2 m. tall from the rock- 
surface on which it grows. 

Roots filamentous with a tough woody stele and a spongy cortex, 2 mm. 
diam. 

Leaves distichous, equitant, ensiform, acute, miiltinerved, almost cori- 
aceous in texture. Base of sheath completely overlaps bases of inner 
leaves ; inner edsfe concave where outer edge of the succeeding inside 
leaf emerges. Measurements of largest leaf collected : Length, 105 cm. ; 
breadth above sinus, 4*4 cm. ; thickness at base, 2*7 cm. 

Stem, including raceme, may reach a height of 120 cm. Leaves resemble 
the radical leaves, but have sheaths very long and apical portion very 
short. Length of sheath, ' 25 cm. ; of lamina, 9 cm. Of these 3 or 4 
are present. From just below raceme to tip the bracts are simple ahd 
meDEmranouB, without sheaths, the lower of these being about 3 cm. in 
leu^h. Top of stem, including receme, dark red. 

Raoetnes 15-30 cm. long, secund, 5 cm. diam. Bracts scarious, acute, 
1-nerved, 1 cm. long. Pedicels erect, dark red, 2 cm. long. Perianth- 
leaves, 6, free, alternately wide (3 mm.) and narrow (1*5 mm.), l*nerved, 
1 — Trati(!i. 
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10-^15 mm. long, red, paler towards the tip. In the unopened dower 
perianth-leaves arc joined along margins, but as stamens grow they are 
burst apart and then turn back and hang down the pedicel withered but 
persistent. (Fig. 1.) Stamens 6, filaments bright red, 20- 25 mm. long ; 
anthers versatile, filament attached about centre of connective, introrse, 
splitting along whole length of lobes, orange with a brown margin. Ovary 
trigonous, shortly pedicellate, green with angles dark purplish-n»d, lower 



Fio. 1. — ^Flower of Xerontma CaUiaUmon Oliver. 
Fio. 2. — Fruit of Xerontma CaUistemon Oliver. 


lobes projecting beyond upper. As fruit ripens, ovary becomes entirely 
of a deep purplish-red colour. Ovules many, inserted on an axile pink 
disc in each Style red, grooved at base, grooves corresponding with 
the 3 sutures at angles of ovary, upper portion with 3 grooves. 

Capsule splitting loculicidally above and below. Base of style also 
splits into 3 for a short distance. Style persistent, erect; stamens and 
perianth-leaves withered, persistent. 

Seeds numerous, trigonous, black, inner faces smooth, outer face 
toughened with minute papillae. 
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The })re8ent species is referred to Xeronema, a genus hitherto known 
by a single species, X, Moorei, from New Caledonia. X, Calliatemon is dis- 
tinguished by its much larger size, by the perianth-leaves being alternately 
wide and narrow, by the leaves beins( excavated on the inner edge, and 
especially by the form of the fruit, which is abruptly produced at the angles 
just below the centre and dehisces above and below (fig. 2). X, Moorei is 
known to me only by descriptions and figures, but I have little hesitation in 
describing the New Zealand plant as a distinct though closely allied species 
of the same genus. 

Distribution : Xeronema CaUistetmu is known only from the Poor 
Knights Islets, oft’ the north-east coast of New Zealand. It is there 
extremely common on exposed rocky faces on the higher portions of the 
islands. Tin' hug(? tiussocks can easily be seen from the sea. It was not 
found in the shade of the forest or near the shore. 

Time of flowering : At the time of visit a few flowering racemes only 
were found, unripe fruit was plentiful, and a few heads of ripe capsules 
were collected. 

Relation.ships : XeroniPAiia now consists of two species, one occurring 
in New Caledonia, the other in New Zealand. The discovery of A. Calli- 
atermn add.s another species to an interesting group which allies the flora 
aud fauna of New Zealand to that of New Caledonia. Other genera 
belonging to this group are MerytUy Rhahdothamnm, Corynocarpus, Agathisy 
and Knightia among plants, and the land-snail Placostylus. 

Ace.ording to Engler's arrangenieiit {Die not. Pflanzenf,, Teil 2, Abt. 5, 
1888, p. 38), Xeronema is a somewhat isolated member of the Liliaceiie, 
forming with HerpoUrion the subsection Xeroneminae of the subfamily 
Asphodeloideae. HerpoUrion is a monotypic genus of small herbs confined 
t<» the mountains of New Zealand, Tasmania, and south-east Australia. 
The characters in which these two genera agree are the free perianth-leaves, 
numerous seeds, aud distichous leaves. 

Xeronema- Callistemon was collected by the Dominion Museum expedi- 
tion which visited the Poor Knights Islands in December, 1924. Shortly 
after the party landed, Mr. H. Hamilton brought a specimen into camp, and 
the following day I came across a large patch near the summit of the island. 
Later Mr. W. M. Fraser, Whangarei Harbour Engineer, who joined the 
expedition during its stay in the group, and who know of the existence of 
this unusual species, piloted us to where the plant grew more abundantly, 
and good specimens and photographs were taken. 

For the opportunity of comparing specimens of Xeronetna Oallutenwn- 
with Brongniart aud Gris's plate of X, Moorei I have to thank the Director 
of the Sydney Botanic Gardens. 

Drimys Korst. 

The usage oi W intern for the New Zealand species hitherto referred to 
Drimys calls for comment. Hutchinson, in the Kew Bulletin, 1921, p. 190, 
has restricted Wintera to the New Zealand species, and used Drimys for 
the remaining species of the genus as generally understood. Drimys was 
founded by J. R. and G. Forster in 1776 (Gharacteres Genera Plantarum, 
p. 84) for the two species jD. Winteri and D, axillaris. The former 
belongs to South America, the latter to New Zealand, and both are 
desorioed and figured in the work mentioned. In 1781 Linne fils (SuppL 
pkmt Syst. veg.) uses Drimys for D. granaiensis and D. axiUaris, This is 
practically the same usage as the Forsters’, for D. granatensis is synonymous 
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with D. WinterL In 1784 Murray {SysL, ed. 14, p. ^7) founded the 
^nuB Wintera for W, aromcUicum and W, granaiens'is. This clearly 
l^veB D. axilUiris as the type of Drimys, Also, it may be noted, both 
W. aromaticum and W, granatensis are South American species, and if the 
New Zealand species are separated from the others of the genus Drimys 
the name Wintera cannot be applied to them — it must remain with the 
South American species ; and if the course taken by Hutchinson in selecting 
D. TFtfiton as the type of Drimys be upheld, Wintera would fall an absolute 
synonym to Drimys. Hutchinson’s action, therefore, appears to be contrary 
to the jffinoiples of nomenclature. Furthermore, WirUera cannot be quoted 
as of I&ster 1786 (Prodr. FL Ins. Aiistr., p. 42), for in the work referred to 
Forster did not found a new genus, but merely listed Wintera emUaris 
among the species collected by the expedition during Cook’s second voyage. 

Myosurus novae-zelandiae sp. nov. 

Myosurus ariatatus (not Benth.) Hook. f.. Ft. Nov. Zet.. vol. I, ]). H; 

Oheeaeman, Man. N.Z. Fhtra, 1906, p. 6. 

Sepala 5, calcare brevi. Stamina 5. Spica oblonga, acuta, 6-18 mm. 
longa. Achenia breviore subaristates. 

There are apparently several species of Myosurus found in North and 
South America, mainly on the Rocky Mountains and Andes. The nomen- 
clature of the American species is somewhat involved. The species with 
which the New Zealand plant has hitherto been united was first described 
by Oay as Myosurus apetalus. This name was dismissed by Hooker as 
unsuitable because his specimens bore petals, though he afterwards referred 
New Zealand examples without petals to the same species. However, the 
New Zealand plant differs in other respects from the American species, 
80 , we are relieved of the necessity of deciding either the correctness or 
suitability of the name to be applied to it. 

Specimens from Awatere River, New Zealand, were compared in the 
British Museum with the Chilian examples collected by Bridges and used 
by Hooker to establish Bentham’s name aristatus. The Chilian plant 
was larger, with longer fruiting receptacles and longer beaks to the 
aohenes. In the Kew Herbarium specimens from Lake Tekapo, New 
Zealand, were compared with specimens from the Rocky Mountains in 
Missouri and Oregon, collected by Geyer and determined by Hooker as 
identical with Gay’s M. apetalus (Lond. Jour. Bot, vol. 6, 1847, p. 498). 
In this case the American specimens differed in having long fruiting 
receptacles, and especially in possessing long beaks to the achenes. The 
New Zealand species has no petals, whereas Hooker states that all his 
American specimens possessed them. Some examples both from Chile and 
the Rocli^ Mountains approach New Zealand specimens in possessing 
short fruiting-heads, but in all cases the achenes have long beaks. 

Nothopanax kermadecensis n. sp. 

Panax arboreum (not Font.) Oheeseman, Trans. N.Z. Jnst., vol. 20, 1888, p. 108. 

Nothopanax arborsum (not 8eem.) Oliver, Trans. N.Z. Inst., vol. 42, 1910, p. 169. 

Affins N. arboreo Seem., sed foliis minute sinuato-serratis, petiolulis 
breviore, umbellis minor. 

A large forest-tree, 10 m. tall, with a trunk over 1 m. in diameter and 
a large rounded head of foliage. Leaves with a sheathing base and slender 
petiole ; leaflets normally 7 in number, elliptic to obovate-elliptic, pro- 
duced into an acute point, base usually cuneate and often uneqnal-sia^, 
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margin shallowly sinuate-serrate, lower third entire, slightly wavy. Umbels 
compact, primary rays 3-5 cm. long, secondary rays 1-2 cm. long. 

This species is closely allied to iV. arhortum of New Zealand, and 
has hitherto been included with that species ; but Dr. Cockayne has 
recently drawn my attention to its distinctive characters. It differs from 
iV. arboreum in the nearly entire leaves, which are more membranous 
in texture, and in the compact habit produced by the shorter rays to the 
umbels and the shorter petiolules. Unlike the New Zealand species, it 
grows into a large tree. 

Distribution : Sunday Island, Kermadec Group ; in the damp forest 
on the tops of the hills. 

Colobanthus mollis n. sp. 

('olobanthns quitenais (not Bartl.) Hook, f., IJandb. X.Z. Fktra, lS(i4. |». 24 ; 

Cheefianian, Man. S.Z. Flora, 1906, p. (Ml. 

Planta caespitosa ; folia angusto-lineares, acuta, molles : fiores tetra- 
raeres ; peduncules foliis longiores. 

After comparison of (Chilian examples of (hhbanthm quitevsis in the 
Kew Herbarium with New Zealand specimens, hitherto included with 
the South American species, I advance the New Zealand plant as a 
distinct species. It is characterized by its tetramerous flowers, short 
flaccid acute or mucronate leaves not exceeding 15 mm. in length, usually 
much shorter, and by the peduncles being very short, not extending beyond 
the leaves. Colobanthus quitensis, which is found along the Andes from 
Mexico to Chile, and also occurs in Elizabeth Island, is a much larger 
plant, the leaves being commonly up to 25 mm. in length, while the 
peduncles are 50 mm. in length, thus far overtopping the leaves. 

Carmichaelia arborea (Forster). 

IxUua arborena ForHU'r, Prodr. FL Ins. Ausf.. 1786, p. .52. 

CarmiehnpHa fiageJliformia Hook, f., FI. Nor. Zel., vol. 1, p. 51, 1853. 

Forster’s drawing is evideiitly the plant afterwards described by Hooker 
as 0. fiageUiformis, and, further, the locality of Lotus arboreus and the full 
description of Forster’s quoted by Richard {Voy. Astral., Bed,., p. 345, 1832) 
leave little doubt that Forster’s name should be applied to Hooker’s 
species. 

Metrosideros perforata (Forst.) A. Rich. 

tjeptoapermum perforatum Forst., Char. Oen., 1776, )). 72. 

MddUuca perforata Forst., Prodr. FI. Ins. Auat., 1786, p. 37. 

Metroaideroa perforata (Forst.) A. Rich., FI. Noun. Zel., p. 334. 

Metroeideroa acandena 8ol. ex Gaertner. Fruci., vol. 1, 1788, p. 172. 

Further references are given in Cheeseman’s Man. N.Z. Flora, 1906, 167. 

The types of Forster’s Leptospermum perforatum are preserved in 
the British Museum. They belong to the species generally known as 
Jf. soandens ; and as the specific name perforata predates all others 
proposed for this species, and was taken up correctly by Richard, there* 
aeems no good reason for disregarding it. 
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Descriptions of New Native Plants. 
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Nov&inber, 1924 ; inaued separately, fith March, 1920. j 

Plat<?s 2. tv 


Carex McMahoni sp. nov. 

Species C. Buchauayti (Bcrggren) siinilis : diflFert foliis lael<‘ viridibus, 
loDge acuminatis, pendeiitibus : cuimis trigonis laevibus, folia permultum 
excedeutibus ; spiculis 5-7 craaaioribuB, ad oulinorum aj)iccs a])proximatis 
sesailibus, duabus suj)r(jniis masculis : utriculis miiioribus, teuuiter plario- 
convexis, ellipticis, siibalatis, pliirinerviis, a j>arte dimidia siifx^rir^re delicate 
scrrulatis ; rostro brevi bifido serrulato. 

Densely tufted, dark green ; culms numerous, slender, smooth, trigonous, 
erect below widely drooping above, 9()-J10cm. (3 4 ft.) high : leaves con- 
siderably shorter than the culms, narrow-striate, keeled, more or leas com 
plicate below, delicate!}" scabrid along edges, slightly recu/vcd in upper 
half, produced into long acuminate tips ; spikelets 5-7, s(»8sile, closely 
placed at top.a of culms, linear-oblong, cylindrical, rather stout, 3-3*5 cm. 
(IJin.) long, 5 mm. broad, the terminal 1 or 2 male (the lower much the 
smaller and sometimes partially female), the remainder female, a slender 
and abortive spikelet on a long filiform ]»eduncle often sjirings from axil 
of uppermost leaf ; bracts long and leaf-like : glumes shorter than utricles, 
broadly obovate, thin, pale, 1 -nerved, wavy and bifid above, produced 
into a fairly long thin smooth whitish mucro ; utricles rather small, shortly 
sti])itate, elliptic, thinly ])lano-convcx, slightly winged along (‘dges, mnny- 
nerved on both surfaces, finely serrate along upfier half ; beak short, bifid, 
sparsely serrate. 

Hab. - Pelorus A'alley, Sounds County ; J. H. McMahon ! 

I have pleasure in naming this fine species after Mr. McMahon, who 
has rendered me many valuable services. 

Carex Coxiana sp. nov. 

Culmi 45 cm. (18 in.) alti, rigidi erect! triquetri, vix graeiles levos, 
folia vix aequantes ; folia linearia, a medio 0*8 cm. (fin.) lata, plerumque 
plana subcoriacea, utrinque tenuiter ac confert-e striata, niarginibus sub- 
revolutis, in apices longiusculos filiformes producta ; inflorescentia spicula 
infima duplo longior ; spiculae 6-7 approximatae, sursurn gradatim breviorea, 
sessiles vel subsessiles robustae fulvae ; infima 3 cm. (JJ in.) longa 5 mm. 
lata, summa mascula claviformis, 3 cm. (Hin.) longa, subrobiista ; glumae 
utriculos superantes, ovato-oblongae, plerumque iutegrae, in aristam brevem 
levemque productae, apicibus . bifidis vel integris ; styli 3 ; utriculi 
pallidi d- nitentes leves ovoidei, in rostrum subbrevcm bifidum 
angustati, ± piano - con vexi, nervis lateralibus duobus percursi, cetera 
enervia ; nux obovoidea, obtuse triquetra, subacuta. 

Culms about 18 in. high, stiffly erect, somewhat shorter than loavee, 
triquetrous, rather slender, smooth ; leaves shortly sheathing, almost 
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linear, keeled near base, flat for most of tlieir length, moderately (loriaceous, 
t3*6 mm. wide* at middle, harsh at margins, finely and closely striate above 
and below, (.‘dges somewhat revolute, drawn out into long filiform tips, 
midrib conspicuous below , infloresceiK^e twice as long as the lowermost 
spikelet ; spikelets ft or 7 approximate near tops of culms, the upper 
gradually shorter, sessile or nearly so, stout, <lark brown, the lowermost 
3cm. (l^in.) long; topmost male, club-shaped, n»biist, 3cm. (IJin.) long 
by b mill, wide, remainder female ; glumes longer than utricles, ovate- 
oblong, usually entire, produced into a rather short smooth awn, thin, 
dark brown with a pale striated band along middle, bifid at tops or entire ; 
styles 3 ; utricles ]>ale, more or less polished and shining, smooth, obovoici, 
shortly stipitate, rather sharply narrowed into a moderately short bifid 
beak with slightly diverging teeth, plano-convex or thinly biconvex, with 
two distinct lateral ribs, otherwise nerveless or with very obseiin* nerves ; 
nut somewhat obovoid, bluntly triquetrous, subacute. 

//wh.— (Iiathain Islands : W. Martin ! 

1 liavt* seen only a single specimen, but it is well grown and in good 
condition. When better known the above description may need amend- 
ment. 


Carex Martini sp. nov. 

t’nlmi 9 I8dcni. (3-ftft.) alti, robusti erecti triquetri leves ; folia 
culiiios inultuiii Huperantia, sublate linearia, a medio l-14em. (Jin.) lata, 
plerumque plana, striata levia, in apices longos filiformes producta ; brae* 
teae foliis similes, multo angustiores, culmi florigeri ;i-ft dern. (14 in.) longi ; 
spiculae 8-12 angustae, longi tudiue variabiles, r>-8otn. (2-3 in.) longae, 
saepe uggregatae, pedicellis axillaribtis valde inaequalibus : 4 summae 
mosculae, relic^uae feiuineae supra [ masculae ; ghimac perangustae, 
ovato - lanceolatae, ntriculos miiltum excedentes, in aristarn glabram 
productae ; styli 3 ; utriculi ovato-clliptiei, diiplo longiores qiiam iati, 
in rostrum gracile sublongum angustati, tenuiter bieonvexi, utrinque -t 
costati, colore viridi cinoraseenti maculosi ; mix ovoidea. 

(.'ulins 3 6 ft. high, stout, erect, sharply and unequally triquetrous, 
smooth; leaves far exceeding culms, long-she^atbing, linear, 1-1 *4 cm. 
(i in.) wide at middle, keeled at and near base, flat for most of their length, 
smooth, coarsely striated above, more finely and closely so beneath, pro- 
duced into long gently narrowed filiform tips, midrib little conspicuous 
above, edges smooth, bracts like the leaves but much narrower; flowering 
culm 3*ftdcm. (14 in.) long; spikelets 8 12 (counting the aggregated ones 
separately), narrow, 5- 8 cm. (2-3 in.) long, variable in len^h : peduncles 
nearly as long as spikelets, several just exserted from sheaths, frequently 
when pedicels vary greatly in length, the shorter spikelets 
having shorter pe^cels ; t-opinost 4 (rarely compound) male, the others 
female with a considerable tuft of males at top of each, the lowermost 
distant ; glumes very narrow, ovate-lanceolat-e, longer than utriclejii, con- 
tinued into a smooth pale awn, entire or wavy at edge^, midrib incon- 
spicuous ; utricles ovate-elliptic, twice as long as wide, shortly stipitate, 
thinly biconvex, two lateral nerves prominent with several finer ones on 
both faces, narrowed into a moderately long slender straight beak not 
or scarcely bifid, mottled with greenish-grey : nut ovoid. 

Hob , — Wet and swampy stations at Chatham Islands : W. Martin ! 
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This is a very fine plant. Its range in height may be even greater 
than here stated. In any case, 6 ft. is the extreme height observed, and 
such specimens are probably very uncommon. The tallest plant seen grew 
near the edge of a lagoon and in water of some depth. 

Carex McClurgii sp. nov. 

Culmi 6-8 cm. (2^3 in.) alti, graciles triquetri loves, folia paullo super- 
antes ; folia angusta. a medio 5*2 mm. lata, prope basim carinata vef ± 
complicata, a parte suporiorc plana, tenuia, Icvia striata, a marginibus 
subscaberula, in apices longos filiformes products ; spiculae ad 8 ; duac 
ultimae perdistantes, tenuiter pedicellatae, reliquae a culmo summo 
approximatae, plerumque sessiles ; suprema mascula 3-6 cm. longa, reliquae 
femineae sed ab apicibus i masculae ; glumae utriculos aequantes, tenues 
acutae pallidae, ovato-lanceolateae, vix aristatae, ab apicibus ^ laceratae ; 
styli 3 ; utriculi angustc elliptici, breviter stipitati, biconvexi vel ± sub- 
triangulares, nervis duobus firmis ac compluribus subtilioribus poreursi ; 
rostrum sensim angustatum in apicem acutum breviter vel vix bidentatum. 

Culms 6-8 cm. (2^-3 in.) high, slender, triquetrous, smooth, somewhat 
exceeding the leaves ; leaves narrow, 6*2 mm. wide at middle, below keeled 
or more or less complicate, for the most part flat, thin, smooth, slightly 
harsh along margins, striate, drawn out into long Aliform tips ; midrib 
prominent below ; spikelets 8, 3 -6 cm. (1^ in.) long, rather thin, the two 
lowermost far apart on long delicate largely enshoathed peduncles, the 
remainder closely placed near top of culm ; topmost male, rather long, 
the rest female with some male flowers at tops, sessile or nearly so ; bracts 
like the leaves and as long ; glumes about equalling utricles, very thin, 
ovate-lanceolate, acute, pale straw-coloured, awnless or nearly so, more or 
loss lacerate at tops ; styles 3 ; utricles narrow elliptic, shortly stipitate, 
biconvex or subtriangidar, with two strong lateral nerves and numerous 
finer ones ; rostrum gently narrowed to the acute shortly or barely bidentate 
beak ; nut oblong, obtusely trigonous. 

Hob. — Chatham Islands : W, Martin ! January, 1924. 

Mr. Martin obtained a groat deal of important help and information 
about the island plants from Mr. McClurg, who knows almost all the native 
plants, with their Moriori names. 

Carex rekohu sp. nov. 

Culmi ad 54 cm. (20 in.) alti, obtuse trigoni levos ; folia culmoa 
aequantia, a medio c. 10 mm. lata, coriacea vel subcoriacea, pro parte 
majore complicata et a marginibus recurva, raro apicem versus plana, in 
apices filiformes angustata ; bracteae foliis consimiles ac aequilongae. 
Spiculae ad 10, 4 supremae masculae sessiles valde approximatae, sub- 
crassae ; reliquae foemineae saepe compositae a parte torminali ± masculae, 
infima 6*5 cm. (2^ in.) longa, longe pedunculata, crassior distans, superiorum 
pedunculi breviores, 2 vel 3 summae sessiles ; glumae utriculos aequantes, 
alte bifidi, nervo medio pallido percursae, costa media in aristam hispidam 
pallidam producta ; utriculi anguste obcuneati, rostrum subconicum 
brevissime bifidum, nervi laterales duo validi, caeteri obscuri et saepe 
paene obsoleti. Nux obtusa trigona anguste oblonga. 

Culms up to 54 cm. (20 in.) high, obtusely trigonous, smooth, mode* 
rateiy stout ; leaves about as long as culms, c. 10 mm. wide at middle, 
gradually tapering to filiform tips, complicate and more or less recurved at 



Petrie. — Descriptions of New Native Plants, 


9 


edges, rarely flat in terminal third, smooth deeply striate; midrib prominent 
b^w ; bracts like the leaves and as long, the lowermost long sheathing. 
Spikelets usually 10, the four topmost male, sessile, very closely placed, 
rather stout, the others female with some male flowers at tips, lowermost 
6*5 cm. (2| in.) long, long pedunculate, stout, distant, those above with 
shorter pedicels, the two or three topmost sessile ; glumes about equalling 
utricles, rather narrow-oblong, bifid above, with one strong median nerve 
a dark brown strip on either side with pale margins, midrib prolonged into 
a pale hispid awn as long as glumes. Styles 3. Utricles narrow obcuneate, 
stipitate, sharply contracted at tip into a conical very shortly bifid beak 
with very short erect teeth, polished and when mature almost black, with 
two strong lateral nerves and several faint and almost obsolete nervures 
between. Nut bluntly trigonous, narrow-oblong. 

Chatham Islands : W. Martin ! 

The specimens collected January, 1924, were much overripe, and most 
of the glumes and utricles had fallen off. 

Carex rotoensis sp. nov. 

Calmi 15 cm. (6 in.) longi, teretes graciliores leves ; folia culmos paene 
aequantia, linearia, infra :i- complicata plerumque plana, striata, a medio 
3 mm. lata, marginibus apices versus tenuiter scabridis ; spiculae 6, 
distantes sessiles, c. 5 mm. (J- ^ in.) longae, sursum regulariter abbreviatae, 
pallidae, ultima breviter pedicellata ; summa mascula 11cm. (14 in.) 
longa, reliquae femineae ; glumae utriculos superantes, ovato-lanceolatae 
acutae, plerumque integrae, a medio pallidae a marginibus subfuscae vix 
mucronatac: styli 3; utriculi plano-convexi vel subtriquetri, baud vel vix 
fitipitati, ovoidei politi, cnerves vel nervis perobscuris ; rostrum moderate 
breve sublatc bifid um ; nux triqueter. 

Culms 6 in. long, terete, rather slender, smooth ; leaves numerous, 
about as long as culms, the outermost short and scale-like, acute or 
acuminate, strongly striate ; older ones linear complicate or keeled below, 
fiat for most of their length, 3 mm. broad at mid^e, finely scabrid along 
edges of upper part, narrowed into fine points ; spikelets 6, distantly placed 
save at tops of culms, sessile or the lowermost shortly pedicellate, gradually 
shorter upwards, in. long; topmost male, IJ in. long, the others female ; 
glumes longer than utricles, ovate-lanceolate, thin and membranous, usually 
entire rarely shortly bifid at or near tips, pale along the middle, more or les4 
brown at sides, midrib prominent, scarcely mucronate ; styles 3 ; utricles 
plano-convex or subtriquetrous, not or hardly stipitate, ovate, polished, 
nerveless or almost so ; beak moderately short rather widely bind ; ^ nut 
triquetrous. 

Hob, — Te Roto, Chatham Islands ; W. Martin I 

Only a single specimen of this was available for examination, but it 
was in good condition. Further specimens may show occasion for amend- 
ments in the description. 

Schoenus caespitans sp. nov. 

Species dense caesptans depressa c, 4 cm. (1-1| in.) alta. Folia a bas 
erecta, filiformia, culmos aequantia vel exoedentia, basi ±: expansa ac 
vapnantia ; oulmi foliis orassiores virides erecti ; inflorescentia brevis 
capituliformis ; capitulum parvum sublonge bracteatum, e fasciculis tribus 
8-10 fiorigens arote aggregatis compositum ; glumae distichae, 3 inferiotes 
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‘ vacuae, quarta florem henna j)hroditurii gerenp, Bumnia vacua raro 
staminifcra : stamina 3 ; setae plerumque 3 ; stylus erectus supra in 
ramos 3 divaricantes divisus : spiciilae culmique maturi baud visi. 

A densely-tufted depressed species 4 cm. (11 in.) high, forming low 
patches of considerable size. Leaves numerous, filiform, glabrous, more 
or less involute, delicately scabrid at tips, equalling or exceeding culms, 
expanded below and more or less sheathing : culms twice as stout as leaves^ 
erect, green; inflorcscenct* compact, dark brown, composed of 2 3 sub- 
umbellate closely- placed clnsttTs of 8 10 flowers ; cluster-bracts subulate, 
long, green much exceeding dower-clusters : spikelets small, lanceolate, 
nearly sessile : glumes distichous, ovate, acut(‘. dark brown with whitish 
edges and a whitish median tract, along back, three lowermost cmj)ty, the 
fourth with a perfect dower, the fifth empty rarely staminif(*rous ; bristles 
usually 3 ; stamens 3, sagittate ; style erect with 3 strongly divaricating 
branches : mature culms and spikelets not seen. 

IJab. -lire Valley, Marlborough : Arnold Wall ! 

The culms probably elongate after flowering. One of the most interesting 
of Professor Wall’s recent discoveries. 

Muehlenbeckia debilis sp. nov. 

Species M. complejae (Meissner) aftinis ; differt caulibus gracilioribns 
viridibus vel cinerascenti-viridibus, ubique glaberrimis, ramis ramuUsque 
distaiitibus subdivaricatis pergraeiJibus, folds multo angustioribiis plerumque 
lineari-lanceolatis acuminatisque, floribus in spiels simplicibus dispesitis,. 
periantho in fructu maturo herbaceo baud incrassato. 

A branching perfectly glabrous shrub, forming low widespreading more 
or less entangled scrambling sheets in moist stations, or broad erect and 
finally pendulous dense rush-like tufts on gravelly terrac<.‘S (where they 
are usually mucli eaten back by .stock). Stems up to 15dcm. (38 in.) 
long in moist stations, much shorter on gravelly terraces, slender, tough, 
terete, striate, green or greyish - green, quite glabrous, giving ofi (in the 
scrambling form) numerous distant very slender alternate subdivaricating 
branches and branchlets, with rather long simple ultimate dower-bearing 
twigs ; leaves chiefly on ultimate twigs, more or less distant, usually linear- 
lanceolate and acuminate, entire, 10-20 mm. (7liin.) long (rarely shorter 
•and contracted about the middle with rather wide basal lobes), suddenly 
narrowed into slender petioles about J as long as the blades ; .sheathing 
stipules conspicuous, thin, yellowish, more or less |:)ersisteiit. Spikea 
axillary and terminal, simple, narrow, 3-4 cm. (U in.) long in male plants, 
shofter in female ones ; flowers closely placed, alternate, almost sessile 
in axils of broad subacute yellowish sheathing scales, small, dioecious ; 
males with 8 stamen's and ])erianth deeply cut into seraihyaline narrow- 
oblong obtuse divisions ; females with somewhat broader perianth -lobes, 
8 staminodia and sparingly dmbriate stigmas ; fruiting perianth not enlarged 
or succulent ; nut black and shining, deeply triquetrous. 

Hob. — On low gravelly terraces and the immediate banks and rocky 
faces of the Awatere and (Jrey Rivers, close to the Homestead of Upcot 
Station, Middle Awatere, Marlborough. 

Flowers in February. Male plants seem to be much more plentiful 
than female ones. This may be due to the general absence of flowers on 
the plants scattered over the gravelly terraces, most of which are eaten 
back to below the level at which the inflorescence appears. 
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Ranunculus Carsei sp. iiov. 

Species parva prostrata sparse pilosa ; culmi coniphires pro plantac 
tuangitudine robiistiores ; petioli gracilcs [ 1*7 cm. longi, basi vaginantes, 
vagiiiis copiose pilosis ; laminae 6 mm. latae 5 mm. altae, laeves, forma 
variabile^, plerumque late triangulares 3-lobatae, lobis varie divisis ; florcs 
in anth^si parvi axillares sessiles, maturorum pedicellis ad 2 cm. productis ; 
aepala 5 lac via 1-nervia, scariosa ovata ; petala paiica (2 vel 3 ut videtur), 
longiuscula angiiste obcune.ata ; .stamina pauca ; achenia parva late 
obovata, biconvexa, i atro-fiisca ; rostrum perbrcve ereftum. 

A small prostrate sparsely-pilose plant growing on dripping rocks oi 
similar wet situations. Roots numerous, slender ; stems several short, 
c. 5 cm. (2 in.) long, rather stout for size of plant : leaves on slender petioles 
1'7 cm. in.) long, petioles expanded and sheathing at base, sheaths 
copiously pilose ; blades (i mm. broad, 5 mm. long, thin, variable in cutting, 
general outline broadly triangular usually deeply 3-lobed, lobes more or less 
subdivided, terminal lobe sometimes cut like the main lamina ; flowers 
small, axillary, at anthesis sessile or nearly so, in fruit with peduncles longer 
than the petioles ; sepals 5, thin, glabrous, scarious, 1 -nerved, ovate, some- 
what boat-shaped ; petals few (apparently 2-3), ratlier long narrow- 
obcuneate, upper part bright yellow : stamens few, anthers small and 
t.erminating filamente ; achenes small, broadly ovate biconvex, upper parts 
more or less mottled with blackish brown ; beak straight, inconspicuous. 

Mounts Tongariro, near the base : H. Carse ! 

Flowers in January. A very peculiar and distinct species. It has no 
close ally in the New Zealand species of the genus known to me. 


Notothlaspi rosulatum (Hk. f.) var. Hursthousei var. nov. 

Planta c. 22 cm. (8-9 in.) alta, purpurata, quani forma typica altior ac 
robustior, a basi infiorescentiae emittens supra folia c. 12 graciles breviores 
paucifloros ramos ; flores subflavidi, petaJis ])urpureo tinctis. 

Plant 8 -9 in. high, everywhere purplish, longer and stouter than the 
typical form ; Radical leaves very numerous, long-petiolate ; from base of 
the ordinary terminal inflorescence about. 12 slender rather few-flowered 
branches spread out just above leaves ; main axis of inflore.scence (5-7 in. 
long, erect, flowers and capsules closely crowded tliroughout its length ; 
flowers cream-coloured, tips of petals tinged ^dth purple ; capsules larger 
than in type. 

Hah . — Shingly Range near Molesworth Station, Upper Awatere. Marl- 
borough : F. H. Hursthouse ! 

Only a single specimen of this remarkable form has been seen by me, 
and when better known it may prove worthy of specific rank. Mr. Hurst- 
house, who is an excellent observer, writes : “It grows at a height of 
about 4,0(X) ft. on shingly faces that are visible from Molesworth Homestead. 
There were many fine specimens, like the one I have sent, which stood 
up like little manikins on the bare shingle." Further specimens will be 
awaited with interest. 


Pimelea laevigata Gaert. var. monticola var. nov. 

Rami numerosi a radicibus quoquoversus sublate patentee, graciles, 
decumbentes, hand vel vix radicantes ; ramulis multum subdivisis, pilis 
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serioeis brevibuB subdense vestitis ; folia i patentia, oblongo-elliptica, sub- 
aouta, paene BesBilia, glabra, latitudine quam longitudine dimidio minore, 
ccMita media infra conspicua ; floras colore subpuniceo i tincti. 

Branches numerous, spreading widely all round from top of roots, 
slender decumbent or almost prostrate, glabrous in lower parts ; branchlets 
much subdivided and clothed rather closely with short silky hairs ; leaves 
smooth, patent, oblong-elliptic subacute, almost sessile, glabrous, about 
I as wide as long; midrib conspicuous on under side; flowers stained 
with pink, floral leaves slightly larger than cauline. 

Hob, — Hauhungatahi, Wainiarino Plateau, c. 3,800 ft. : H. Carse and 
H. B. Matthews ! Mount Tongariro : B. C. Aston ! 

Originally sent me by Mr. B. C. Aston, who considered it u new 
species. It is, however, very close to Gaertner’s species, and is for the 
present ranked only as a variety. It is always a plant of more open 
growth with loaves much less glossy than in the type. 


Nothopanax Mclntyrei sp. nov. 

Arbor subhumilis ±: glaber paene a basi fastigiate ramosus. Folia 
alterna, coriacea, satis distantia, trifoliolata ; petioli ad 3*5 cm. (IJin.) 
longi ; foliola petiolos breviter superantia, sessiha, elliptica, laete viridia 
supra, infra pallidiora, ad basim gradatim attenuata, acute ac subconferte 
scrrata, subacuta, costa media evidens supra infraque. Inflorescentia 
umbellata, axillaris (rarius terminalis) ; rami principales plerumque solitarii 
erecti graciles, in ramos secundarios complure.8 divaricantes 2cm. (fin.) 
longos divisi, denuo subdivisi in umbellul^ minores 18mm. (|in.) latas, 
flores par VOS breviter pedicellatos 6-8 gerentes. Styli 2 ; fructus uiaturus 
suborbicularis, ± complanatus, c. 5 mm. diam. 

A rather glabrous small tree, fastigiately branched from near the 
ground. Bark blackish-brown ; leaves alternate, rather distant, trifoliolate, 
dark green above paler below ; petioles about 3*5 cm. (IJ in.) long (sheaths 
short stcm-clasping) ; leaflets coriaceous, slightly longer « than petioles, 
sessile or nearly so, elliptic, gradually narrowed to base, sharply and 
coarsely serrate for | their length, subacute, midrib evident above and 
below, nerves obscure. Inflorescence umbellate in axils of upper leaves^ 
more rarely terminal, dioecious ; primary branch usually solitary and 
erect, divided into several (6 or fewer) strongly divaricating secondary 
branches, which are again subdivided into smaller umbellules bearing 
6-8 shortly pedicellate flowers. Styles 2, short, slender ; male flowers 
not seen ; mature fruits suborbicular flattened, 5 mm. in diameter. 

£fa6. — Grown in Dr. Hunter’s garden at Momington, Dunedin, and 
said to have come from Westland : W. A. Thomson. 

Mr. Thomson has transmitted specimens of this to me. The species 
is named in honour of Mr. J. W. McIntyre, who has had charge of the 
above garden for many years, and has had great success in growiim 
alpine and other rare plants sent on from time to time by Mr. H. J. 
Matthews, by whom this fine garden of native plants was established. 
The pieces seen all belong to the female plant. It has been in the garden 
iiineteen years, and is now a small tree about 8 ft. high. The trunk 
just above the ground is 15 in. in circumference, ^veral young plants 
have grown up near its base. 
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Adphylla Crosby-Smithii Petrie. (Plates 2, 3.) 

A preliminary notice of this species was published in Tram. N.Z. 
Inst., vol. 47, p. 48. Thanks to the kindness of Mr. James Speden, of 
Gtere, and Mr. H. L. Darton, of Lawrence, a full-grown plant (not in 
flower) has been obtained, which is shown herewith in two photographs 
of different scales. It is thus possible to add some important particulars 
to the original notice. The natural size of the whole plant is 14 m. by 
11 in., and each of the six rosettes is 5 in. in diameter. 

Stem erect from root, nearly as thick as a man’s thumb, short> 
(c. 8 in.) ; main branches 3 approximate, the lowermost about 2 in. up 
stem, subdivided above and nearly as stout as stem, closely covered with 
more or less withered leaves and ending in large rather flattened or rounded 
rosettes or heads each 4 in. or 5 in. across, and covered with very numerous 
most densely compacted leaves. Leaves spreading all round, about 3 in. 
long, the lower half broadly sheathing, sheaths very thin and glabrous, 
basal spines like the leaflets ; leaflets in 3 to 5 pairs, linear-oblong sub- 
acute with a short abrupt pungent mucro, channelled above, 1 -nerved, 
thickened at the margins. Flowering - stem rather thin (c. 5 mm. in 
diameter), about 8 in. high, brownish - red, deeply striate ; involucral 
scales thin and flaccid, sheaths longer than leaf-like part ; primary 
umbels numerous, slender, about 1 in. long ; secondary small with many 
almost filiform pedicels ; fruits all shed and no flowers seen. 

jff of#.— Princess Range, Fiord (bounty, c. 4,600ft.: James Speden! 
H. L. Darton ! 

A most remarkable plant, as the photographs sufficiently show. It 
probably flowers but rarely. No known native Adphylla resembles it in 
habit of growth. The old flowering-stems came from other plants than 
those shown in the illustrations. 


Schizeilema AUanii sp. nov. 

Species S. pallidae (Domin) consimilis; differt rhizomate longiore, 
foUis multo majoribus semiorbicularibus infra pallidis ; petioles multo 
longioribus a marginibus subcartilagineis ; umbellis plerumque duabus raro 
singulis vel tribus ; fructibus majoribus, foliis involucratibus apicem versus 
dr dilatatis. 

A matted pale-green perfectly glabrous plant very similar to S. pallida 
(Domin) ; rhizome up to 5*3 cm. (12 in.) long, slender, flaccid, with 1 to 
3 ^tant rooting-nodes generally more or less leafy; radical leaves not 
numerous, petioles rather slender flaccid brownish, up to 6 in. long ; blades 
semiorbicular in outline, 3*8 cm. (l|in.) wide, ] in. long, more or loss 
polished, rather pale green above much lighter below, Uttle coriaceous, 
variable in cutting, usually trifoliolate but sometimes only more dr less 
deeply trifid or tripartite at tips, segments obcuneate usually with 3 to 4 
shallow rather broad suberenate indentations at tips, margins thinly 
cartilaginous, slightly incurved when dried, veins obscure above evideht 
below; peduncles rather distant, almost filiform, shorter than petioles, 
the primary at first terminal, later overtooped by a decumbent branch 
from the axil of a small entire or trifid bract, the same formation being 
repeated a second or even a third time, secondary umbellules occasionally 
present ; peduncles #hort very slender, pedicels nearly as long capillary ; 
involucral leaves linear somewhat expanded near tips ; flowers 8-12 in 
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each umbel ; fruits (still rather immature) shortly and broadly oblong, 
obtusely 4-angled, deeply furrowed at commisures. 

Hah, — Maharahara Mountain, near south end of Ruahine Range: 
H, H. Allan ! 

1 have to thank Dr. Allan for a good series of specimens, 

Gentiana Spedeni sp. nov. 

Planta perennis erecta glaberriraa, culmos solitaries longiusculos gerens ; 
folia radicalia numcrosa, conferta, arete imbricantia, subrosulata spathulata 
integra, 1 cm. (^| in.) longa ; pars petiolaris quam lamina bis terve 
longior, lamina ovata subacuta, parum coriacea, integra, nervo medio 
evidente supra infraque, cetera enervia ; folia caulina 8-^10 mm, longa in 
paribus duobus distantibus disposita, pari superiorc J culmi longitudinem 
aequante ; culmus simplex teres pergracilis, 14 cm. (5J in.) longus ; bracteae 
florales 4, sessiles ovatae congestae ; flores 4 pedunculati, pedunculi 7 ram. 
(c, li in.) longi, ex bractearum axillis editi. Calyx alte in lobos 5 angustos 
acutos sectus ; petala 5 calyce J longiora, late obovata obtusa, venis 
subparallelis purpureis percursa ; pistillum apicc 2-lobatum. Capsula hand 
visa. 

A slender glabrous plant with solitary culms, numerous subrosulate 
spathulate radical leaves, and terminal umbel-like clusters of 3 or 4 
flowers. Base of stem nearly horizontal, slender, naked, closely scarred, 
dark brown ; radical leaves crowded, overlapping, entire, 1 cm. ( in.) 
long ; petiolar part 2-3 times as long as the laminar, flattened ; lamina 
ovate, subacute, little coriaceous, entire, nerveless but for the evident 
midrib ; cauline leaves in 2 pairs, the lower a little above the radical, 
the second J way up the stem, small, subsessile ; stem simple, terete, 
very slender, 14 cm. (5J in.) high ; bracts 4, crowded, obovate, sessile, 
each subtending a flower ; flowers 4, forming a terminal cluster 1 *5 cm. 
(c. ^ in.) long ; pedimcles almost capillary, about equalling the flowers ; 
calyx cut almost to the base into 5 broadly-linear acute segments ; petals 
J longer than calyx, broadly obovate, traversed by numerous subparallel 
purplish or violet ” (J. Speden) veins ; stamens J length of pistil, 
filaments about equalling anthers ; pistil shortly two-lobed at top. 

Hob, — Princess Range, Fiord County, c. 4,000 ft. : James Speden 1 

Early January, 1924 ; rare. Only a single plant of this very beautiful 
and distinct species has been seen. Mr. Speden reports that only a few 
plants were observed, and that flowering ones were extremely rare. It 
would probably make a fine garden-plant. 

Gentiana amabilis sp. nov. 

Herba nana, ad 4~5cm. (2iin.) alta, perennis (?), in locis palustribus 
crescens. Caules solitarii, a radice erecti vel dr. flexuosi, flores singulos 
terminates gerentes ; folia radicalia subspathulata ; laminae 1*5 cm. (f in.) 
longae 6 mm. latae, anguste ellipticae, tenues subacutae, in petiolos d: 
aequilongos dz complanatos angustatae ; caulina sessilia, in paribus duobus 
subdistantibus disposita; flores magni albi, 1*8 cm. (fin.) longitudine 
ac latitudine ; calyx corolla dimidio brevior ; corolla alte secta, lobis 
late obovatis ; stamina corolla dimidio breviora, antheris dr complanatis 
ac basim versus dilatatis ; pistillum in anthesi staminis acquilongum ; 
stigma breviter bifidum. 
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A dwarf herb 4*5 cm. high, pereimial (?), growing in boggy ground. 
Sterna solitary, slender, dark brown, erect or more or less fiexuous, often 
laterally placed through rapid growth of a side shoot (rarely once divided 
and bearing 2 flowers) ; radical leaves subspathulate, with narrow more 
or less elliptic thin acute entire blades, 1*5 cm. (Jin.) long and 6 mm. 
wide, and somewhat flattened slightly expanded at base ; petioles equalling 
blades or shorter ; cauline in 2 rather distant pairs, narrower and smaller, 
sessile or nearly so ; flowers solitary, terminal, large for so small a plant, 
white, 1*8 cm. (Jin.) long and as wide; calyx scarcely half as long as 
corolla, cut half-way down into broad-based acute lobes ; corolla deeply 
divided, segments broadly obovate ; stamens half as long as corolla ; 
anthers flattened and expanding below ; pistil about equalling stamens ; 
stigma shortly 2-lobed. 

Hah. — Bogs at the top of Mount Tennyson, Garvie Range, Southland, 
4,8(K)ft. : W. A. Thomson ! 

Mr. Thomson has supplied a good series of specimens, which are most 
uniform in their characters. 

X Veronica Bishopiana species hybrids nova. (V. salidfolia Forst. X 
V. ohtmata Cheeseman.) 

Frutex humilis habitus aperti ; caules c. 60 cm. alti, infra secundum 
solum patentes ac saepe a nodis radicantes, deinde ascendentes vel :£ erecti, 
graciles apices versus purpurei i ramosi ; folia dccussata angustc lanceo- 
late - elliptica, 5-8 cm. (3 in.) longa c. 2 cm. (Jin.) lata, glabra sessilia 
acuta ; racemi e foliorum superiorum axillis, infra nudi, graciles glabri, 
8-11 cm. (4 in.) longi ; flores dense congesti, breviter pedicel lati ; stamina 
stylique longe exserti corollani du}>lo superantes ; capsulae subparvae 
deflexae ovoideo-ellipticae. 

A straggling low shrub of open habit growing on bare or mossy rocks. 
Stems about 2 ft. high, several spreading more or less closely to the 
ground and often rooting at nodes, then ascending or nearly erect, 
slender, glabrous, dark purple, considerably branched near extremities ; 
branches spreading at a wide angle, not further subdivided ; leaves 
decussate, moderately distant, narrow lanceolate-elliptic, 2-3 in. long, 

in. broad, glabrous, sessile, sharply acute ; racemes in the axils 
of the upper leaves, naked below slender glabrous, 3- 4J in. long, about 
J in. broad ; flowers closely crowded, shortly pedicellate, rather small ; 
stamens and styles strongly exsertod, twice as long as corolla ; capsules 
rather small, deflexed, ovoid-elliptic. 

^Toh.' - Rocky knobs between Huia Hill and Little Huia, near Manukau 
North Heads : J. J. Bishop 1 H. Oarsc ! E. Jenkins ! April, 1924. 

Mr. Bishop has had this plant in cultivation for several years, having 
transferred young wild plants to his garden, where its position and relations 
have hitherto puzzled observers. Both the parent species grow on the 
coast west of the Waitakerei Range as far as Manukau Heads, F. salic^olia 
being much the more plentiful. F. obtusata, in this district, grows on 
coastal cliffs and on rocky hummocks in the forest often some way back 
from the sea. 

Euphrasia Hectori sp. nov. 

Rami complures a radice patentes ac radicantes, 8cm. (Sin.) longi 
vel ultra, ramulos complures laterales breves e foliorum axillis edentes ; 
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folia in paribus oppositis disposita, ± approsdmata punctata, anguste 
obovata, subspatbukta, connata, cuhnos ± vaginantia, sub apice obtuse 
breviterque d-dentata, obtusa ; culmus florigerus asoendcns, deinde erectus ; 
braoteae sessiles, in paribus duobus distantibus dispositae, subtriangulares 
apioibus breviter 3-lobae; flores majusculi, solitarii, ex superiorum 
bractearum axillis orientes ; pedicellis capillaribus simplicibus, ± pendulis ; 
ca] 3 rx coroUae tubo lato ^ brevior, ad medium in segments obtusa 4 secta ; 
corollae labium superius alte 3-loba, inlerius fere ad basim 2>laba, lobis 
obtusis ; capsula anguste ovata, acuta ; pistillum capsulam subaequans. 

Branches several from the root, spreading and rooting, 8cm. (Sin.) 
long or more, light brown, terete, glabrous, giving ofi short lateral 
branches from axils of leaves and terminating in a slender ascending or 
erect inflorescence; leaves in opposite pairs 1*5 cm. (| in.) apart or less, 
narrow obovate-spathulate, connate, and stem-clasping at base ; petiolar 
part thin, rather broad, flat or slightly incurved at scantily ciliate edges, 
about i as long as entire leaf ; laminar part thicker, narrow obovate 
with 2 shallow rounded teeth near obtuse tip, punctate on both surfaces, 
glabrous, vivid green above, paler below, the edges slightly recurved ; mid- 
rib evident above and below ; flowering-stems erect or ascending from the 
ends of branches, very slender, dark brown ; cauline leaves in 3-4 distant 
pairs, sessile or the lowermost nearly so, coriaceous, subtriangular shortly 
3-lobed at tips ; flowers large, springing singly from axils of uppermost 
bracts, pedicels capillary about 2*6 cm. (1 in.) long, dark, simple, drooping 
more or less ; cal 3 rx about f as long as the broad corolla-tube, cut half- 
way down into 4 oblong obtuse segments ; corolla white, large, 2 cm. 
(Jin.) long and nearly as broad, upper lip deeply 3-lobed, lobes obtuse, 
lower 2-lobed to base, lobes obtuse ; capsules (rather immature) as long 
as sepals, narrow ovate acute ; pistil about equalling capsule ; seeds not 
seen. 

Hah, — Haast Valley, South Westland : R. A. Wilson ! 

The specimen described is incomplete, but the characters above set 
forth show it to be very distinct. The specimen was forwarded to me 
by Mr. B. C. Aston, F.N.Z.Inst. 


Petalochilus : a New Genus of New Zealand Orchids. 

By R. 8 . Rogers, M.A., M.D. 

[Reprinted from the Journal of Botany, March, 1924, on the suggestion of D. Petrie.] 

Plate 4. 

Pbtaloohilur nov. gen. 

Herbae terrestres, hirsutae, tuberibus globulosis parvis, caule simplici 
1-foliato. Folium ad basin, lineare. Flores pedicellati, 1 vel 2. 
Segmenta perianthii subaequilonga, fere similia, angustiuscula ; posticuni 
erectum vel leviter incurvum, cetera plana et patentia. Labdlum ceteris 
segmentis simile sed breviusculum. Columna elongata, leviter incurva ; 
in parte superiore late alata ; inferiore anguste alata. Anthera suberecla, 
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Figs, 1-3. — 1*. ralyciformis. Fios. 4-7. — P. 

, Colnnm from tho side, showing ap^x^ndage ; 2, front view of the flower (the artist 
has ropresontod the labollar segment too lung) ; 3, column from the front, showing 
ap^ndage ; 4, column from side, showing anterior union of the columnar wings ; 

5, front view of flower (the artist has shown the labollar segment too long) ; 

6, column from the front, showing the union of the wings to form a pouch; 

7, column from the back. All details much enlarged. 


Face fh W.] 
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bilocularis, muoronata ; pollinia pulverea ; caudiculae nullae. Stigma 
sub autheram, concavum. 

Species nobis notac 2 , Novae Zelandiac incolae. 

Leaf basal, linear. Flowers pedicellated, 1 or 2 . Segments of perianth 
subequal, similar, rather narrow ; the dorsal one erect or slightly incurved 
over the column, the others flat and spreading ; labellum similar to the 
other segments but slightly shorter. Column elongated, slightly incurved, 
widely winged above, narrowly below. Anther suberect, 2 -celled, 
mucronate ; pollinia powdery ; caudicles absent. Stigma concave, just- 
below the anther. 

Terrestrial hairy herbs, with small globular tubers. 

The outstanding feature of the new genus is, of course, the ancestral 
form of the labellum. 

The excellent vernacular names, cup and pouch orchid, originally 
applied by the discoverer, Mr. H. B. Matthews, have been latinized and 
retained as specific designations for its two representatives. 

The plants are endemic to New Zealand, and, so far as is known, 
arc restricted to the neighbourhood of the little town of Kaitaia, situated 
in the extreme north-east of the Dominion. 

The peculiar appendage in the first species is probably staminodial in 
origin, and occupies the position of stamen 03 of the inner whorl. In 
P. saccaius the size and shape of the rapacious pouch suggest that the 
wings of the column are not its sole constituents, but that the staminode 
is also a component part. 

Supcrdcially both species bear a striking resemblance to the diminutive 
orchid Caladenia minor Hook, f., which is likewise endemic to the same 
islands. 

Tht? affinities of the new genus are certainly with Caladenia rather 
than with Thelymitra, with which it has few features in common beyond 
the hitherto unique distinction of an undifierentiated labellum. The 
Apostasieae, in which, of course, the labellum is also undifferentiated, 
must be regarded onlv as doubtful members of the Orchidaceae. It also 
approaches very closely to Olossodia, especially if it be admitted that the 
pouch in P. sacoatus represents a fusion between the wings of the column 
and the staminode. In the living state, however, there is little that is 
recniniseffnt of that genus in which the labellum, although almost quite plain, 
is nevertheless very dissimilar in appearance to the petals, and the basal 
appendage is either bifid or distinctly dual in character. 

Mr, Matthews has had these orchids under observation since the year 
1912. He says that both species were plentiful, that they seeded freely, 
and showed practically no variations. On one occasion he collected about 
a hundred specimens of P. calydformis and seventy of P. saccatus. In 
January, 1919, he wrote stating that he had recently visited Kaitaia, and 
found that in all three places where previously he had been accustomed 
to collect the cup-orchid ^ the tea-tree (Leptospermum scoparium), among 
which it grew, had been cleared for agricultural purposes. Thus, unless 
a fresh locality should be discovered, this interesting plant will be no 
longer available to students of botany. 

Column-wings open anteriorly, not connate ; a linear sigmoid 
appendage, with a cup-shaped summit, owet against the 
column . . . . • . • • . . 1. P. calycifom\i$. 

Column -wings connate anteriorly throughout their entire length, 

forming a pouch . . . • • • . . 2. P. soccaius. 
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1. P. calyciformis n. sp. 

Qracilliraa, circiter 7-^22 cm. alta. Folium anguste lineare, fere glabrum, 
circiter 4-15 cm. lougum. Caulis gracillimus, hirsutus, infra vel ad medium 
bractea linoari-lanceolata instructuB. Flores 1 vcl 2, subvirides, circiter 
12-13 mm. in diametro. Ovarium elongatum subvillosum, Segmonta 
perianthii subacuta, b-nervosa, circiter 6 mm. longa ; labellum ceteris seg- 
mentis brcviusculum et aliquando latiusculum. Columna circiter 6 ram. 
longa, in part-e suporiore late alata. Appendix longiuscula linearis sig- 
moidca, apice calyculo instriicta, ante columiiam crecta. 

N.Z. : Kaitaia, (kmntv MongonuL H.’ B. Matthews, 27 Oct. ^ 15 Nov., 
1916. 

A very slender plant, about 7-22 cm. high. Leaf very narrow linear, 
nearly glabrous, basal, from 4-15 cm. long. Htem very slender, hairy, 
a loose linear- lanceolate bract at, or a little below, the middle. Flowers 
greenish, about 12 13 mm. in diameter, usually single, but occasionally 2, 
the very slender pedicel subtended by a narrow acute bract. Ovary 
elongated, rather hairy. Segments of the perianth not very acute, 
pubescent-glandular on the outside, 5 - nerved ; the dorsal one erect or 
slightly incurved, the others sj)reading ; about 6 mm. long ; the labellar 
segment a little shorter than the rest and soinetinjes a little wider. 
Column about 5 mm. high ; winged throughout, rather widely in the 
upper half, narrowly below. A linear appendage with sigmoid flexure, 
furnished with a little (mp at tin* apex, erect in front of the column. 

2. P. saccatus ii. sp, 

Gracillima, circiter 7-14 cm. alta. Folium anguste lineare, fere glabrum, 
cauli subaequilongum. Caulis hirsutus, supra medium bractea acuta 
instructus. Flos solitarius, carneus, circiter 2 cm. in diametro. Ovarium 
elongatum, villosum. Seginenta perianthii subaeuta, 5 -nervosa, circiter 
10 mm. longa ; labellum breviusculuin et aliquando latiusculum. (Columna 
circiter 4-75 mm. loiiga ; alae antice connatae, saccum membranaceum 
for mantes. 

A very slender species, about 7-14 cm. high. Leaf almost glabrous, 
narrowly linear, usually about as long as the stem. Stem ver|f slender, 
hairy, with an acute bract above the middle. Flower pink, solitary, about 
2 cm. in diameter, its pedicel subtended by a narrow acute bract. Ovary 
elongated, rather hairy. Segments of perianth not very acute, the sepals 
glandular - pubescent on the outside, 5 -nerved, a pink stripe down the 
middle : the dorsal one erect or slightly incurved, the others spreading ; 
about 10 mm. long ; the labellar segment a little shorter than the rest and 
sometimes a little wider. Column about 4*75 mm. high with transverse 
pijik bars ; the wings uniting behind the anther, coalescing throughout 
anteriorly, so as to form a well-marked membranous pouch below the 
stigma. 

N.Z. : Kaitaia, Mr. H. B. Matthews, 10- 31 Oct., 1917. 
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A Proposed New Botanical District for the New 

Zealand Resrion. 

By L. UooKAYNE, Ph.D., F.R.S., F.N.Z.lnst., and H. H. Allan, M.A., 

D.Sc., F.L.S. 


[Read before the Philmophirat ln»titvte of (Canterbury ^ 72th Noreniber, VJ24 ; received 7)y 
Editor, ^ilet December, 1924 ; issued separately, Olh March. 1926.] 


In 1921 (The Veoetation of New Zealand, p. 3()3) L. (Cockayne extended the 
boundaries of his Marlborough-Sounds Subdiatrict aouthwards and west- 
wards, and changed the name to “ Sounds-Wairau." As defined by that 
author, the area was bounded on the south by the River Wairau. and on 
the west by the average limit of the westerly rainfall. Although this area 
in that portion of its coastal-lowland -montane belt exposed to a forest- 
climate may rightly be unit(‘d to the North Island part of the lluahine- 
Cook Botanical District, yet its mountainous portion above the forest-line 
is markedly different, containing as it does so many species absent on the 
Ruahine-Tararua Range. It seems to us better, then, to raise it to tlie 
rank of a botanical district, under the name “ Sounds-Nelson." Even 
when this is done there are three distinct sections- (1) the former Marl- 
borough Sounds Subdistrict ; (2) the area lying westwards and southwards 
of Nelson City between the mountains (Ben Nevis, (jordon's Nob, &c.) 
and Tasman Bay, extending to the western boundary ; and (3) the high 
mountains as a whole. 

This separation of the South Island portion of the Ruahine-Cook 
Botanical District raises the North Island part, to the rank of a district, 
to which we apply the name Ruahine-Cook,” Thus the North and 
South Islands are kept distinct iloristically and ecologically. 

The flora of the Sounds-Nelson Botanical District is marked by a fairly 
high degree of local endemism, as shown by the following list : — 

Gramineae. — P(Ht acicularifolia — a variety probably confined to the 
Mineral Belt; Festnen—a species possibly confined to the Mineral 
Belt. 

Ranunoulaceae.' Clematis parmflora var. depauperata- given on the 
authority of Man. N.Z. Flora, but we know nothing about it. 

Chuctferae.-- iVoto/Aiaspt anstralc var. stellatum. 

Leouminosae.— Probably an undescribod species of Cortnichaeliar’ 
grows in the Rai and Pelorus Valleys, the stems extremely slender.* 
the flowers small. 

Euphorbiaceae.- PoratUhera microphylla. 

Thymelaeacbae. — Pimelea Suteri. 

Boraginaoeae. — Myosotis Monroi. 

Labiatae. — SculeUaria novao-zelandiae. 
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ScROPHULARiACKAK.— X Hebe Simimnsii Ckn. et Allan comb. nov. 
= X Veronica Simmonsii Ckn. in Tram. N.Z. Imt.^ vol. 48, 1916* 
j). 202 ; H. rigidula Ckn. et Allan comb. nov. = Veronica rigidula 
Cheesem. in Man. N.Z. Flora, 1906, p. 514; H. divaricata Ckn. et 
Allan sp. nov. = Veronica. Menziesii Benth. var. dimricata Cheesem. 
in Man. N.Z. FUrra, 1906, p. 612; H. Oibbsii Ckn. et Allan oomb. 
iiov. = Veronica. G^ihhsii T. Kirk in Tram. N.Z, Iml., vol. 28, 1896, 
p. 524. 

CoMPOSiTAE. — Olearia seipeniina Ckn. et Allan sp. nov. ined. — Common 
on the Mineral Belt at all altitudes ; Celmisia Rutlandii, C, oordaH- 
folia, C. Macma/ioni ; Raoulia Oibbsii : Cassinia VcmviUiersii (Homb. 
et Jacq.) Hook. f. var. serpentina Ckn. et Allan, 

With regard to the vegetation, that of the northern and eastern 
jjortions of the district in the coastal-lowland-montane belt has a plant- 
covering similar to that of the southern part of the Ruahinc-Cook Botanioal 
District. Thus the lowland forest is taxad or Beilschmiedia Uiwa rain-forest 
on the better ground, and Nothqfagus truncata-N. Solandri forest in exposed 
positions or where the soil is poorest, while near the sea thefe is on the 
most fertile soil Dysoxylum spectabile coastal - forest. 

On coastal rocks Arthropodium drratum (absent in Ruahine - Cook). 
Phormium Colemoi, Astelia Solandri, and Oriselinia ludda are characteristic. 
Digitalis purpurea, Rubus fruticoms (agg.), and the indigenous Cassinia 
leptophyUa are common weeds which form pure associations. Dairy- 
farming is carried on in the fertile valleys on artificial meadows which 
replace rain-forest proper. 

In the lowland-montane area southwards and westwards from Nelson 
City, which is the driest part of the district, there are wide stretches 
of Leptospermum scoparium, mostly induced. In places this has been 
replaced by orchards. The hills are occupied by Leptospermum scoparium, 
Pteridium esculentum, or Danfhonia pihsa grassland. As the western 
boundary of the district is approached Nothofagus forest again puts in an 
appearance with the addition of N. fusca and N. Menziesii. Where 
forest extends, or did originally extend, continuously from the North- 
western District to the Sounds-Nelson, it is not easy to decide to which 
of the two it belongs, but certain forest species are peculiarly North- 
western — e.g., Podocarpus acutifolim, DracophyU/um lalifolum, and Senedo 
Hecfori. 

The Mineral Belt is a striking feature of the district. It extends 
south-west from D’Urville Island for a distance of about sixty miles, and 
is clearly marked out from the forest by its stunted vegetation, due 
probably to excess of magnesia in the soil. It is usually quite narrow, 
being in one part barely 100 yards wide, but its widest part, on the flanks 
of the Dun Mountain, is more than three miles across. It occurs from 
sea-level to the subalpine belt, its plant-covering changing considerably 
with increase of altitude. 

The subalpine flora of the district is rich in species, since near its 
western boundary it has, in addition to its flora proper, a good many 
species in common with the adjacent North-western District. Much of the 
high-mountain area is insufficiently explored botanically, so we can give 
no details of real value. 
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Notes on New Zealand Floristic Botany, inclndingr 
Descriiitions of New Species, &c. (No. 4). 

By L. CooKAYNE, Ph.D., F.L.S., F.R.H., F.N.Z.Inst., and H. H. Allan, 

M.A„ D.Sc*., F.L.S. 

[Htad before the WMngton PhUoaaphical Society, 27th Auituet, 1924 ; received by Editor^ 
Slat December, 1924; isaued e&parately, 6th March, 1926.] 

44. * Acaena microphylla X Sanguisorbae. 

A few seeds were sown in 1923 by L. C. of a supposed hybrid as 
above collected by him in the Dart Valley (Fiord Botanical District). 
The seed germinated well, and the seedlings betray their hybrid origin 
in the colour of the leaves (brown, pale green, darker green, slate- 
colour, &c.) and the size and shape of the leaflets. So far none have 
flowered. It is possible that one of the parents may be Acaena inetntm, 
while it is not possible to say what particular variety of A. Sanyuisorbac 
was the other parent. 

45. Acaena Sanguisorbae Vahl. vai. sericei-nitens Bitter. 

This is the common upland Acaena of the South Otago Botanical 
District, and it extends into the adjacent part of the Fiord Botanical 
District. Seed collected by L. C. in the neighbourhood of Lake Wakatipu 
in 1923 has produced a number of seedlings most closely resembling 
one another, showing that the variety is a true microspecies (Jordanon). 

46. Astelia nervosa Banks et Sol. ex Hook. f. 

This aggregate species includes several distinct varieties. We here 
segregate the broad-leaved lowland swamp-plant with stout male inflor- 
escence from the common narrow-leaved forest-plant with slender male 
inflorescence. The former has been given specific rank as A. grandis by 
Kirk {Tram, N,Z. Inst., vol. 4, p. 246, 1872), but it seems better to 
retain it in the aggregate. We thus have-- 

(a.) Astelia nervosa Banks et Sol. ex Hook. f. var. grat\Ais (Hook. f. 
ex T. Kirk) Ckn.f et Allan comb. nov. 

(6.) Astelia nervosa Banks et Sol. ex Hook. f. var. syhestris Ckn. et Allan 
var. nov. 

Varietas distincta foliis plerumque i 1-6 m. longis, interdum valdc 
longioribus, ± 5 cm. latis, anguste linearo-lanceolatis attenuatis ; paniculis 
masoulis gracilibus ± 40 cm. longis. 

47. Carmichaelia australis R. Br. var. egmontiana Ckn. et Allan var. 

nov. 

Ramulis angustis applanatis ±: 3 mm. latis ; racemis circiter fi-floris. 
North Island; Egmont-Wanganui Botanical District — Common as a 
member of the subalpine scrub on Mount Egmont. 


* The nombers follow on oonseoutively in this series of papers. 

fThe abbrevUtion we are using for L. Cockayne.** 
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This variety is at once distinguished by its narrow branches and 
branchlets from the more widely-spread forms with comparatively broad 
branchlets. An examination of the type specimens of Kirk's var. 
strictissima showed that our plant is quite distinct in jts much narrower 
branchlets, its spreading few-flowered racemes. The flowers of var. 
egmontiana are small, the standard being dark purple flanked by 
purple linos, and shading to a white margin. A seedling plant of var. • 
eqnwntiana examined had the petioles and leaves on both surfaces 
sparsely clothed with short hairs. The leaves were pinnately 3-5-foliate, 
with leaflets 8 mm. long, broadly obovate, sessile. 

48. Cassinia Vauvilliersii (Homb. et Jacq.) Hook. f. var. serpentina 

Ckn. et Allan var. nov. 

Folia minora, laminis circa 4 mm. longis infra pallide brunneis baud 
fulvis, oostis minus carinatis ; inflorescentia valde parviora i: 1*5 cm. 
diam., capitulis j: 20, circa 5 mm. longis. 

South Island : Sounds-Nelson Botanical District - On Mineral Belt of 
the Dun Mountain : L. C. 

Distinguished from C. aUmla (T. Kirk) Ckn. by the colour of th(‘ 
tomentum and the much smaller leaves. It might quite well be thought 
an epharmonic form of C. Vatimlliersii^ due to the magnesian soil, but, 
if so, it is apparently “ flxed,” as it has kept unchanged to any extent 
for five years in cultivation. 

49. Coprosma Petriei Cheesem. 

There are two varieties* of this species, distinguished by the colour of 
the drupes. 

(a.) Coprostna Petriei Cheesem. var, vera Ckn. et Allan var. nov. 

This is the type, described by Choeseman (Trans, N.Z. lusty vol. 18, 
p. 31fl, 1886). He states that the drupes are “ bluish,” but perhaps 
it is more accurate to describe them as translucent, faintly stained very 
pale blue. 

(h,) Coprosma Petriei Cheesem, var. atropurjnirea Ckn. et Allan var. nov. 
A typo drupis atropurpureis differt. 

In this variety the drupes are much the colour of port- wine. The 
two varieties often grow side by side, but usually in pure patches of 
considerable size. They do not seem to hybridize. We have noted both 
varieties in various parts of the North-eastern and the Eastern Botanioal 
Districts. Evidently each variety comes true from seed. 

50. Epilobium melanocaulon Hook. 

Two well-marked varieties constantly occur side by side on stony 
river-beds throughout the range of the species. Possibly the two varieties 
cross, but we have no notes on the matter. 

(fl.) Epihhium melanocaulon Hook. var. viMe Ckn. et Allan var. nov, 
Caulibus foliisque griseo-viridibus. 

(h.) Epihhium mdanocauhn Hook. var. typica Ckn. et Allan var. nov. 
Caulibus intense atropurpureis paene nigris foliis atrorubris. 

This variety is by far the more common. 

* ♦ Since the dencriptionB were drawn up L. 0. has seen a variety near Cass with 

white flowers. 
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ol. Epilobium pemitens Ckn. et Allan sp. nov. 

Herba parva, prostrata, affinis E. peduncularis A. Cunn. sed foliis 
Horibusque valde distincta. Caules procumbentes radiculites saepe con- 
fcrti. Folia maxime nitentia, viridia, interdum purpurascentes, convexo- 
concava, satis crassa, rotunda dz ^ Dim. diam. vel subrotunda, marginibua 
paulo recur vatis. Petioli brevissimi sed distinct! . Flores non multi, ut 
apparet, maiusculi, usque ad 16 mm. diam., axillares. Pedunculi 4: 5 cm. 
longi, graciles, arrecti, roseo-brunnei. (Jalycis-lobi oblongo-lancoolati, 
acuti, i ^ iDUi. longi. pallide virides vcl rubcntes. Petala alba, late 
obovata, i 8 mm. longa, apice valde emarginata. f 10 atris lineis ornata. 
(.’apsuli 3*1 cm. longi, glabri, pedunculis in fructu i »5-3 cm. longis. 

North Island : Ruahine-Cook Botanical District — Ruahine Mountains, 
Turarua Mountains, in subalpine herb field on margins of bare places : 
11. H. A. South Island : North-western Botanical District - Paparoa 
Mountains : L. C. 

This beautiful little species is distinguished at once from its nearest 
relatives — E. nummular if oUunt , E. pedunculare, and E. nerterioides — by its 
extremely glossy, convex, very small, rotund or subrotund leaves and its 
comparatively large flowers. It is to be recommended for the alpine 
garden, as its small patches of glistening foliage and large white flowers 
remind one somewhat of Linnaea. boreallfi. It sows itself abundant^, but 
is not likely to become a garden-weed. 

5?. Gaya AHanii Ckn. sp. nov. 

Arbuscula circa 4*5 m. alta ; ramuli iuventute striati, plerumque stellato- 
pubescentes, demum glabrati, cortice griseo- brunneo obtecti. Folia 



Fio. 1. — Leaves of Oaya : A, O. ribifolta Mount Fyffe ; B, G. Lyallii ; 

C, Q. rihifolia. Mount Torlesse ; D, 0 . AUanii, juvenile ; 
K, F, 0. AUanii, adult, x 


juvenilia ± 1*5 ora. longa, ± 8 mm. lata, petiolis ± 5 mm. longis, 
ovata, crenato - serrata, acuta, spaisis stellatis pilis induta. Folia 
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matura ± 5 cm. longa, ± 2 cm. lata, ovato - lanoeolata, basi cuneata, 
8ubmembranacea, grosse et incise bi-serrata vel crenato-serrata, pallidc 
viridia, subtus pallidiora, acuta, supra et infra sparsis pilis stellatis 
albis brevibus plus minusve deciduis induta, nervis subconspicuis. Petioli 
graciles ± 1*5 cm. longi, stellatis pilis vostiti, canaliculati. Flores ^5 
fasciculati, brevium ramulorum apicibus versus vel axillares. Pedunouli 
graciles, ± 1*5 cm. longi, stcllato-pubescentes. Calyx late campanulatus, 
54obatus, dense stellato > pubescens, lobis acute triangulariis, 4 mm. 
longis. Petala ± 1*5 cm. longa, ± 7 mm. lata, oblique obovata, obtusa, 
retusa, unguiculata, infra satis dense stellato-pubescentia supra glabrata. 
Golumna staminea brevis, basi distensa ; filamenta graciHa ib b mm. 
longa, glabra ; antberac ± 30. Ovarium ovoideum, ^ 4 mm. longum, 
± 2 mm. diam., plerumque 7-, intordum 6- vel B loculatum, loculis 
compressis, stellatis pilis vestitis. 

^uth Island : Eastern Botanical District Peel Forest, on margin 
of taxad forest : H. H. A. Flowers in January. 

This very distinct species differs markedly in its smaller, differently 
shaped leaves, and rather smaller flowers with fewer carpels, from either 
of the other two species of the genus. Superficially it beitrs a much closer 
resemblance to Hoheria sexstylosa. It will some day become a famous 
gardeu’plant and take its place alongside the justly famed mountain' 
ribbonwood, 0. Lyallii, It will be easily raised from seed, and probably 
from cuttings. Fig. 1 shows outlines of juvenile (D) and adult (E, F) 
leaves of Qaya Allaaii, and of leaves from flowering specimens of G> Lyallii 
(B, Kelly’s Hill, Westland) and 6r. rihijolia (A, Mount F 3 rffe, Beaward 
Kaikouras ; C, Mount Torlesse, Canterbury). 

53. Hebe as a Genus to replace a certain Section of Vetoinca, 

F. W. Pennell {Rhodora, vol. 23, pp. 1-22 and 29-41, 1921 ; reprinted 
as Contrib, N.Y, Bot Garden, No. 230, 1921) has restored Commerson’s 
genus Hebe (Juss., Gen. PL, 105, 1789). Hebe, as defined by Penndl, 
includes all those shrubs and trees hitherto referred to Veronica which 
occur in New Zealand, subantarctic South America, the Falkland Islands, 
Tasmania, and south-east Australia. The distinctions between Hebe and 
Veronica are as follows : the capsule dehisces septicidally (not loculicidally), 
the thick (not thin) septum splitting and each carpel opening distally by 
a median slit through the septal wall; the leaves are always opposite 
and after falling leave more or less conspicuous scars ; the flowers are 
usually in axillary racemes, but these may be greatly reduced, spicate 
or corymbose ; and all are evergreen shrubs, or in a few cases trees. 
Pennell remarks, '' The austral distribution, with its suggestion of genetic 
remoteness, emphasizes Hebe's claim to recognition as a genus.” It is, 
indeed, the restriction of the group to those portions of the temperate 
Southern Hemisphere already noted, together with the evergreen, shrubby 
habit of its members, which so markedly separates Hebe from Veronica 
proper, that has induced us to support Pennell’s action. He&e thus 
becomes of great phytogeo^aphical significance. Pennell also points out 
that '' Hebe has an exceedingly baffling tendency to form local races, a 
habit at contrast with that of the other * Veronicas.’ ” 

Now, L. C., at any rate, has long been of opinion that the section 
Hebe of Veronica should be raised to generic rank. Therefore, as soon 
as Pennell’s paper came into his hands, he isent it to the late Mr. T. F. 
Cheeseman, and wrote on the matter to Professor Dr. L. Diels and 
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Dr. C. Skottsberg, whose opinion on any subject concerning subantarctic 
botany must receive the most careful consideration. Cheeseman replied 
that Penneirs action was probably justified, but that, as in the new 
edition of his Flora the genus Veronica was completed, he did not intend to 
make any alteration, and that in the absence of any other B3nstematist of 
note having dealt with the question he had in the first edition followed 
Wettstein's treatment in Die PfianzenfamiUen. That a botanist so com 
servative as Cheeseman should consider the change to Hebe as probably 
correct speaks strongly in favour of the alteration. 

Diels considered the change might quite well be made, and pointed 
out how certain genera had been removed from the wide conception of 
Veronica, which were closer to that genus than was Hebe. Skottsberg, 
though in general considering that there is in certain quarters a tendency 
to greatlj’' overdo the splitting-up of genera, thought that the case of 
HH)e was in another category owing to its strictly limited distribution. In 
New Zealand, in addition to ourselves, Mr. W. R. B. Oliver has decided 
Hehe must stand, and has adopted the genus in a recently written paper. 

The two objections to the change are that it will be very slowly 
adopted in horticulture and with more or less inconvenience, and that 
over one hundred species will have to be transferred. Fortunately, this 
will very rarely lead to changes in specific names. The following changes 
have already been published or are in course of publication : H. htarida 
(Cheesem.) Pennell, H, hixifolia (Benth.) Ckn., H. elUptica (Forst. f.) 
Pennell, H. saKcifolia (Forst. f.) Pennell, H, mhalpina Ckn., H, vernicosa 
(Hook, f.) Ckn. 

54. Hebe Allanii Ckn. sp. nov. 

Frutex parvus, circa 30 cm. altus, ramulis patulis, profunde cicatricibus 
foliorum delapsorum notatis ; internodia ± 8 mm. longa, dense albis pilis 
pubescentia. Folia sessilia, patentia vel retroflexa, paene subcordata, 
± 1-8 cm. longa, ± 8 mm. lata, oblonga, subacuta, dense supra et infra 
pubesc^ntes, marginibus ciliatis interdum rubro-tinctis, coriacea, glauca, 
paulo incurvata ; costa inconspicua. Folia subfloralia it 1*1 cm. lata, 
ovata vel obovato-oblonga, Spicae ± 25 florae, breves, paucae, axillares 
apicein ramulorum versus ; pedunculi usque ad 2*5 cm. longi, dense 
niollibus patulis pilis albis induti. Flores sessiles, conferti. Bracteolae 
ri: 5 mm. longae leviter carinatae, ovatae, subacutae vel obtusae, 

E ubescentes, calyce paululum breviorae. Calyx pubescens 5 mm. 

mgus ; lobi profunde incisi, ovati, obtusi vel subacuti, pallide virides, 
marginibus scariosis. Corolla alba ; tubus ± 6 mm. longus, calyois 
lobos excedeus, extra sparsis pilis omatus infra glaber ; lobi patuli, 
± 6 mm. longi, basim versus pilis sparsis infra ornati, ovati vel 
ovato-oblongi, obtusi. Stamina exserta, antheris atropurpureis. Ovarium 
pubescens. Capsula adhuc non visa. 

South Island: Bastern Botanical District — On rocky outcrops in tall 
tussock-grassland at about 360 m., Mount Peel : H. H. A. 

This well-marked species comes nearest to Hebe amplexicauUs, but is 
serrated at once bv its shorter branches, its leaves closely covered with 
hairs on both surfaces and with ciliate margi^, its smaller, denser 
infloresoenoes, and smaller flowers, which are hairy in all parts except 
the portions of the corolla-lobes. It may easily be mistaken for 

H, Mlsii on account of the presence of hairs on the leaves, calyx, fto., 
but in the latter species the leaves are ciliated only, and the calyx-lobes 
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ate much narrower and sharply acute. Although Ilebc is so richly 
represented in gardens, a species so distinct and striking as //. Allanii 
is certainly a great acquisition. It is easily raised from cuttings and 
from seed, and will probably grow in j»oor soil in almost any situation. 

65. Hebe amplexicaulis (•!. B. Arinstg.) Ckn. et Allan coinh. nov. 

This species was first described by Armstrong (N.Z. Coanfr^ Jmir. , 
vol. 3, p. 56, 1879) from a plant collected in the upper llangitata by 
J. F. Armstrong. This (given in the description as “ decumbent *') is the 
well-known almost prostrate garden -plant, which is to be taken as the 
type of the species, and which is here given the varietal name mu. The 
species was again de-scribed by Armstrong in 1881 (Truus. X.Z. Inst,, 
vol. 13, p. 352), a jilant collected in the u])})er Waiau, Nelson, being 
included in the conception of the species. The words or subereert ‘ are 
added to the habit description, (-heeseman's description (Manual N.Z. 
Fhra, p. 525, 19()6) differs from the original in stating the corolla-tube 
to be “ about the length of the calyx," and he remarks, “ Mr. Armstrong 
describes the corolla-tube as long, but it barely equals the calyx in all 
the specimens 1 have seen, including an autlientic one from him." 

Our observations in the field and in the garden show that 

H. ampleximulis is an aggregate allied to the grou]> that includes 

H, albicans (Petrie), but dittering in the more obtuse sejni - Hin])l('xical 
leaves, and the spicate not racemose infiorescenees, with larger obtuse 
bracteoles. We find the corolla-tube of H. amplexicnuli^ distim^tly longer 
than the calyx, but this is not shown till the flower has fully developed, 
so that young inflorescences may have the flowers as clescribed by 

Cheeseman. Although the floral characters are very similar in all, we 
consider the habit differences sufficient to mark off the following 

varieties : - 

(a.) Hehe ampleximulis (J. B. Armstg.) Ckn. et Allan var. ceru ('kn. et 
Allan var. nov. 

This is the type, and needs no further description. 

(6.) Hehe amplexicaulis (J. B. Armstg.) (-kn. et Allan var. sulmreiia Ckn. et 
Allan var. nov. 

Caules non multi, pauciramosi : rami primo decumbentes deinde 
ascendentes, patuli, nudi ; ramuli iiltimi suberecti deorsum nudi. sursimi 
foliis confertis obtecti ; spicae breves floribus confertis. 

South Island : Eastern Botanical District A rock-plant from about 
340 m. to 1,200 m., Mount Peel, abundant : H. H. A. 

Distinguished from var. vera by its open straggling habit, with long 
naked branches ending in suberect branchlets with crowded leaves. In 
cultivation it becomes of denser, less rambling habit. 

(c.) Hebe amplexicaulis (J. B. Armstg.) Ckn. et Allan var, ererfa C’kn. et 
Allan var. nov. 

Caules numerosi, erecti, raraosi ; ramuli ultimi stricti, deorsum nudi, 
sursum foliis confertis obtecti ; spicae longioros floribus numerosis. 

South Island : Eastern Botanical District — On rocky outcrops at 
about 350 m. altitude, upper Kangitata River : H. H. A. 

Only a few plants of this very distinct erect bushy variet}’ were s(’cn. 
The spikes are longer with less crowded flowers than in var. miberecta, 
and arc more abundantly produced, so that the shrub presents a hand- 
some appearance when in flower. 
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50. Hebe buxifolia (Benth.) Ckii. var. pauciramosa Ckn. et Allan var. 
nov. 

Kami ultinii pauoi, arrerti, foliiR brevibiis patentibus dense obtecti. 

South Island : North-western, Western, Fiord, and South Otago 

Botanical Districts In wet ground, mainly subalpinc : L. C. 

llehe buxifolia is au aggregate species embracing many forms, but 
all distinguished by the smooth, glossy, gr<‘en. keeled leaves, with short 
but distinct petioles (seedling and reversion leaves are deeply toothed 
or subpinnate), th(‘ short spikes of flowers more or less aggregated 
into h(‘ads. aiul the large bracteoles much resembling ordinary leaves. 
Then* are many intergrading forms extremely difficult to classify, 
but a knowledge of the species throughout its range shows that there 
are several well-marked vari(*ties, which almost certainly hybridize, so 
producing the n*markable ]>olymorphy. The varieties so far described 
are (//) \ai'. fjinstrata, which more or less closely hugs the ground ; 
{/)) var. adorn, much-branched, eventually forming a globose bush : and 
(c) var. paucimuiom, here discii.ssed. This last, ])ossibly itself an 
ugg^egat(^ is distinguished by its erect final branches (it may be more 
or less prostrate at the base), straight, erect stems, leafy only in 
their u})per portions, which branch but little and form a shrub of op(*n 
habit. We have under observation other apparently distinct varieties, 
but they require furth(’r investigation. 

57. Hebe Treadwellii et Allan sp. nov. 

Frutex humnlis, ramulis elongatis, depn'ssis, dispersis, cortice pallide 
brunneo obtectis, inferne. cicatricibus folionim delapsoruin notatis. 
Folia art(‘ imbricata, 2*5 (un. longa, 1*2 cm. lata, obovato-oblonga, 
subacuta, fere sessilia, HU})ru valde concava, infra convexa, glabra, 
crassa. coriacea, satis nitentia, pallide viridia, marginibus pallidioribus ; 
costa (iejressa. Petioli brevissimi applanati. Racemi duj)lices in 
foliornni superiornm axillis positi, aliquanto foliis obscurati, I 1*2 cm. 
longi, j)auci-ff()ri ; ])ednnculi, rhaches et bracteae (marginem versus) 
minute pub(?aeentes. Bracteolae subulatao, calyce breviores. Flores 
albi, parvi, superiori aessiles, inferiori breviter ])edicellati. Calyx 
4-segmentatus ; segmenta ovata, acuta, tubo corollae breviora, ])allide 
viridia, marginibus ciliatis. (’orollae tubus brevissimiis, latus, calyc(*m 
aequans ; limbus 4-lobatus, baud ]>atuluR, lobis obtusis. Ovarium et 
stigma glabnim. (^apsula non visa. 

South Island : Western Botanical District On stony ground at about 
l,20()m. on Mount Ollivier (S(‘aly Range), and near the Mueller (llacier 
at a similar altitude: 1^. (\ 

This species, probably a common plant within its range, comes into 
the grou}) which contains Hehc pinguifolia and its allies, but it is dis- 
tinguished by its grcien leaves, its fewer few-flowered racemes almost 
hidden by the leaves, its subulate bracteoles, its smaller flowers with 
acute* calyx-segments, and its glabrous ovaries and stigmas. 

58. Metrosideros perforata (Forst.) A. Rich, = M. scandens Sol, ex 

Gaertn. 

The specific name given by the Forsters (Characlereji Generurn, p. 72, 
1776) was the first valid one, and Richard's adoption of it {Essai d'itve 
Fhre dr la Nouvelle-Zelafidey p. 334, 1832) must be followed. 
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59. Myosotis Colensoi (T. Kirk) Ckn. et Allan comb. nov. J|/. decora 

T. Kirk ex Cheesem. 

ExarrJiem mxosa Hook. f. was described by Hooker {FI. Nov.-Zel.y i, 202) 
from a plant collected by (!)olenso in the North Island at Titiokura. In 
the Hamlbook (p. 196) he united with it a plant from the Dun Mountain, 
Nelson, collected by Monro and Travers. Kirk {Tram. N.Z. Inst., vol. 27, 
p. 351, 1895) described a plant from bmestone rocks at Broken River, 
Canterl3ury, collected by Enys and himself, as E. Colensoi, and united 
with it the Titiokura plant, sapng, “ A remarkable plant which has 
hitherto been confused with the Nelson E. .mxosa Hook, f.'* But, as 
E. saxosa is based upon the Titiokura plant and not the Nelson one, 
Cheeseman appears to have adopted a suggestion of Kirk to rename the 
Broken Hill plant as Myosotis decora (Manual, p. 462, 1906), the Nelson 
plant receiving the name M. Monral {ibid., ]>. 469). But, since the 
Broken Hill plant provided the material for Kirk’s original description 
of his E. Colensoi, that specific name should be adopted. 

60. Nothopanax arboreum x Pseudopanax crassifolium var. unifolio- 

latum. 

Mr. E. Phillips Turner recently discovered on Kapiti Island, growing 
amongst Leptosperfnum ericoides, what he thought to be the above hybrid. 
In this conclusion we are strongly inclined to concur. The plants, three 
in number, were growing side by side close to a young plant of 
P. crassifolium. var. unifoUolaium. From the largest plant, some 40 cm. 
taU, Mr. Turner collected four leaves. Fig. 2 should give a sufficient 
idea of the leaf-form and size. Except B, the leaves differ greatly from 



Fio. 2. — Ijeaves of Nothopanax arboreum x Pseudopanax crassifolivm 
var. unifoliokUum. x J. 

those of any stage of the polymorphic P. crassifolium. The excessive 
increase in breadth is what mi^ht be expected from a cross with 
N. asioreum. The texture is sinular to that of N. arboreum, and the 
venation with the secondary veins diverging at angle of about 50^ 
is that of N. arboreum, the angle in the case of P. crassifolium being 
about 20®. The midribs are prominent above and below, as in juvenile 
P. crassifolium, and the marginal teething is nearer that of P. crassifolium 
than of N. arboreum. The l^tse of the lamina is intermediate in form. 
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61. Nothopanax panrum (T. Kirk) Ckn. 

L. Cockayne* recently expressed the opinion that Nothopatiax parvum 
= N. anomalum x simplex. This view is supported by a number of 
specimens of what was apparently N. parvum studied by him in the 
Spey Valley, west of Lake Manapouri. Unfortunately, too few specimens 
were collected, but they were present in great numbers and made up a 



3. — Leaves of Nothopanax simplex, N. anomalum^ N. parvum. x 


moat polymorphic group. These juvenile plants differ greatly from those 
of the suppos^ paienuB, but exhibit features which certainly suggest a 
mixture ot parental characters. N. simplex has juvenile leaves ovate- 
serrate or 3^-foliolate with the leaflets deeply cut (fig. 3, A — a small 

♦ See L. OocKATNi, Hybridimn in the New Zealand Flora, The New Phyicl., vol. 22» 
No* 8, p« 126, 1028. 
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example). These are succeeded by 3-foliolate leaves with the leaflets 
lanceolate-serrate (fl|;. 3, B, C). The adult has simple lanceolate-serrate 
leaves (flg. 3, D). It is almost certain that there are distinct races 
difiering in their juvenile stages. N. anomalum has small 3-foliolate 
juvenile leaves with leaflets elliptic-ovate or rounded-ovate with crenate 
margins (flg. 3, E), succeeded by simple adult leaves oblong-orbicular, 
crenate-toothed (flg. 3, G, H). The leaves of the Spey Valley juveniles 
show intermediate characters, as can be seen from the drawings of three 
specimens (flg. 3, Kl, K2, R3 ; LI, L2, L3 ; Ml, M2, M3, M4). 
Two juveniles from Stewart Island are figured (fig. 3, Nl, N2, N3 ; 
01, 02, 03) which also show an intermingling of parental characters. 
Adult flowering specimens arc figured from Inchbonnie, Westland (flg. 3, 
PI, P2, P3), and Stewart. Island (fig. 3, Rl, R2, R3 : 81, S2, S3; 
Tl, T2, T3). An examination of the drawings, traced from nature-prints, 
will be sufficient to show the intricate way in which the various 
parental characters are intermingled, without the necessity of drawing 
up an elaborate table. That flowering should occur on forms so different 
as P, R, S, T is important evidence as to their hybrid origin. This is 
borne out by the intermediate character of the inflorescences, bridging the 
gap between the few-flowered simple umbels of N. anomalum and the 
comparatively largo compound umbels of N. simplex. 

62. Ourisia Macphersonii Ckii. et Allan sp. nov. 

Herba perennis, rhisomatis longis dt- 8 mm. diam. Folia radicalia 
subcoriacea. Laminae ± *4*5 cm. longae, i 3*5 cm. latae, supra pilis 
mollibus sparsis vestitae, infra glabratae, ovatae vel ovato-oblongae, 
apice obtusae, basi subcordata vel cuneatae, marginibus crenatis vel 
crenato-serratis, ciliatis ; subtus purpuratae, venis viridibus distincte 
reticulatae. Petioli i 3’5 cm. longi, striati, sparsis albis pilis induti, 
>'aginantes, bases versus latescentes. Inflorescentia maiuscula ; rhachis 
:t: 30 cm. longus, basi ± 1 cm. diam., erectus, ncrvatua, pilis brevibus 
vestitus, interdum purpurascens, plerumque 5-verticillatus, verticillis suxsum 
deminuentibus in omnibus partibus. Bracteae verticillatae, plerumque 
f) per verticillum ; inferiorae breviter petiolatae, late lanceolatae vel 
lanceolato-oblongae, obtusae, crenato-serratae vel crenatae ; superiorae 
oblongae, obtusae, sessiles. Flores 7--8 per verticillum. Pedioelli X 4 cm., 
longi, patuli, paulo crassi, albis pilis vestiti. Calycis-lobi usque ad basim 
5-partiti, extra pilosi ; lobis oblongis vel obovatis, apice purpuratis, obtusis 
vel subacutis, marginibus ciliatis, venis purpuratis distinctis. CoroUae 
± 2'5 cm. diam., albae, in fauces luteae glandulosis pilis ornatae ; tubi 
± 6 mm. longi, 2 inferiori lobi subrotundi vel late oblongi, patentee ; 
3 superior! lobi obovato-oblongi, suberecti, 3-4 venis distinctis, apice 
rotundati vel prope truncati. Stamina 4, supra apicem corallae tubi paulo 
ezserta; antherae cremeae, reniformes. Styli longi, graciles, papillati, 
stigmatis 2-lobatis. Capsula paulo compressa, zt 1 cm. longa, zb 3 mm. 
lata, mucronata, calyce persistente induta. 

^uth Island : Fiord Botanical District — Shady banks of River Spey 
at about 210 m., and in open boggy ground towards Wilmot Pass at 670 m. 
altitude: L. C. 

This species has aflSnities with Ourisia macrophyUa Hook, and 0. Colmsoi 
Hook, f., but differs from the former in the rather thicker, smaller leaves, 
the absence of cauline leaves, the lower bracts lanceolate petiolate (not 
linear-oblong), the yellow-throated flowers, the oblong or obovate (not 
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lanceolate or linear) calyx-lobea, and the rather larger hardly turgid 
capsules. From 0. Colmsoi it is at once distinguish^ by the stouter 
habit, bracts in whorls of ± 5 (not paired), more numerous larger flowers 
on longer petioles, in whorls of 7-8, and the calyx-lobes not linear. 

The plant blooms for about two months, commencing under culti- 
vation near Wellington in the middle of October, and continuing until 
the second week of December. It appears to be of easy cultivation, 
and in the southern rainy parts of New Zealand should grow with the 
greatest vigour. The tiers of large white flowers with yellow throats, 
one above another after the manner of Primula jajionica, make it a 
most effective plant for the alpine garden. It will not tolerate drought. 

63. Plagianthus cymoaus T. Kirk. 

This so-called species invariably grows along the banks of tidal 
rivers not far from the sea where P. hetulinm and P. dimricatns 
grow near one another. Mr. W. Martin, has recently collected 



4. — Leaves of Plagianthus betvlinug { x })» ^f P* divarictUua and P. cymo»u« ( x D* 

it in Chatham Island. Cheeseman (lUmt. N.Z. Flora, vol. 1, t. 21, 
1914) says, “ If its characters arc carefully compared with those of 
P. beiuUmuf and F. d^varioalm it will be recognised that it stands nearly 
liatf-way between the two species. The suspicion of a hybrid origin at 
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once arises, and it must be confessed that such an assumption would go 
far toward explaining the peculiar rarity of the plant in some of its 
localities. On the other hand, fruiting specimens sent to me by Mr. H, J. 
Matthews from the Pelorus Valley have well-developed and well-ripened 
see^ with a fully developed embryo, and show no signs of the impaired 
fertility frequently seen in hybrid.** L. Cockayne, in the New Phyf^L 
paper already cited, listed it as a probable hybrid, the case of which 
required further investigation. In view of the number of hybrids now 
known to produce fertile seed, Cheeseman’s objection does not seem to 
have any weight. 

We have examined specimens from several localities — Pelorus Valley, 
Kaitaia, Chatham Island — and the leaf-characters strongly suggest a 
hybrid origin. P. dimricatus (fig. 4, Bl, B 2 , B3, B4, B 6 ) has small 
linear obtuse leaves, quite entire, while P. betuUnus has large ovate- 
lanceolate crenate-serrate leaves, acute, with more or less, cuneate 
bases (fig. 4, A). Representative leaves taken from single shoots firom 
each locality well show the mingling of parental characters, in their 
intermediate size and inconstant shape and toothing — Kaitaia specimen 
(fig. 4, Cl, C 2 , C3, C4, C5) ; Pelorus River specimens (fig. 4, Dl, D2, D3, 
and D4, D5, D 6 ) ; Chatham Island specimen (^. 4, Bl, E 2 , B3, £4, B5). 
These should be compared with the figures given in Illustrations of the 
N,Z. Flora from specimens collected in the Pelorus Valley, which show still 
another somewhat difierent form. Leaves taken from among the inflor- 
escences of herbarium specimens of P. hetulinus are also shown (fig. 4, 
£, G, H). These show a reduction in size but retain the characters of 
P. betuUnus, and it is to be remembered that in this species the leaves 
are not fully developed at flowering-time. P. dimricatus has flowers 
solitary or in few-flowered fascicles, while P. betuUnus has numerous 
flowers in large panicles. Our Kaitaia specimen has small male panicles 
just as might be anticipated on the hybrid theory, while, according to 
Mr. Martin, in the Chatham Island plant the fruit-clusters never exceed 
four. The number of anthers in our Kaitaia specimen is about 15-20 per 
flower. There can hardly be any doubt that P. cymosus is a hybrid with 
the parentage suggested.’*' * 

64. Pterostylis confertifolia Allan sp. nov. 

Herba terrestris glabra, ± 7 cm. alta ; erecto caule e tubere pisiforme 
± 7 mm. diam. Folia conferta caulem amplectantia, inferiora scariosa 
squamiforma, obtusa, superiora plerumque 3, erecto-patentes, pallide viiidia, 

E iulo crassa, in siccitate tenuiora ; laminae 3-5 cm. longae, 1*5-2 cm. 

tae, elliptico-ovatae, obtusae, venis per vitam obscuris, marginibus paulo 
incurvatis, basim versus in vaginas latas albas an^ustatae. Rores 
soUtarii, virides, venis rubris, vix folia excedentes, aliquanto in frmotu 
increscentes, ± 2 cm. longi, ovario obovoideo ± 1*5 era. lonffo exoepto. 
Galeae erectae u^ue ad ± 12 mm., deinde arcuatae, apicibus aoutis. 
Petala lateralia in inferioribus dimidiis linearo-oblonga, in superioribus 
falcata, acuta. Sepala latendia linearia, usque ad ± 8 mm. connata, 
deinde in lobos 2 , ± 1*2 9 m. longos, erectos, acuminatos producta. 


* The Waimakariri station mantioaed by Kirk {SMent^s Flora, p. 71, 1899) appesfi 
to he based on. a mistake. There are no speoimens thenoe in his herbwium* The 
original specimen from Dunedin was (aooordli^ to information supplied by the Hon. 
G. M. Thomson, taken from his original notes of many years ago) garnered from a plakt 

cultivated In a garden. 
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Labellum subcrassuni) latericium, linearo-oblongum, marginibus minute 
serrulatis; in canaliculatum) minute retusum, paulo exsertum apicem 
anguatatum. Unguis curvatus, apice 2 longis et aliquis brevibus satis 
latis filamentis ornatus. Columna gracilis, galeam partem erectam aequans ; 
auriculae decurrentes, superioribus lobis late triangularis, apice breviter 
acuminatis ; inferioribus lobis late oblongis, obtusis, apice mollibus pills 
vestitis. 

North Island : Wellington Botanical District — On margins of aubalpine 
scrub, and in lower subalpine herb-held, about 1,200 m. altitude, Kuahine 
Mountains, near Apiti : H. H. A. 

Though coming into the group containing P. Banksti. P. australis^ 
P. gram%nea, that have cauline leaves only, this species is very distinct. 
So crowded are the broadly elliptic-ovate, obtuse leaves that superficially 
the species more closely resembles the P. foliata group. The plant grows 
in small colonies, and when growing through moss cushions the stems 
may be much elongated. 

65. Ranunculus niaculatus Ckn. et Allan sp. nov. 

Herba parva, caespitulosa. Folia numerosa, radicalia, maiusculis brun- 
neis maculis notata ; laminae 9 mm. longae, 10 mm. latae rotundato- 
cuneatae, supra paulo pilosae, nervis tribus distinctis ; 3-lobatae usque 
ad media, mediis lobis parvioribus ; lobi lati, obtusi, inaequaliter 2-^ 
cienato - dentati ; petioli ± 16 mm. longi sine vaginis, 1 mm. diam., 
erecto-patentea, pilis longis sparsis appressis induti ; vaginae ± 14 mth. 
longae, ± 3 mm. latae, marginibus paene hyalinis. Bcapi ± 5 cm. longi, 
satis crass:, db diam., longis pilis induti. Bepala 5, fugacea, 3 mm. 

longa, 2 mm. lata, late ovata, obtusa, infra sparsis pilis obtecta, marginibus 
scariosis. Petals plerumque 5, ovata vei obovato - spathulata, 5 mm. 
longa, 2 mm. lata, flava, supra nitentia, basim versus alba. Nectarium 
breve, subulatum. Stamina non roulta, filamentis ± 1*5 mm. longis; 
antherae ellipticae, 0*5 mm. longae. Carpella ± 20, glabra, aliquanto 
turgida. Stylus brevis, stigmate paulum recurvato. 

South Island : South Otago Botanical District — In wet ground at 
1,200 mm. on Bock and Pillar Bange : L. C. 

This seems to be a distinct species with no near relative . 

66. Ranunculus rivularis Banks et Sol. ex Forst. f. var. glareosus 

Ckn. et Allan var. nov. 

Ab varietatibus aliis specioi habitu robustiore, foliis 3-lobatis, lobulis 
maequaliter 2-3 lobulatis, petalis obovato-oblongis baud linearo-oblongis, 
distinguitur. 

South Island : Eastern Botanical District — (1) Ninety-mile Bettoh, 
Li. €. ; (2) mouth of Ashburton River, H. H. A. On shingly or sandy 
foreshore. 

This variety is very closely allied to the other varieties of the species/ 
but is apparentlv confined to coastal gmvel or sand, a station very different 
fronf those usual for R, rivularis. It is of robust habit, with far-spreading 
rhisomes emitting tufts of dark-gr^n leaves on loi^ petioles, the blades 
being S^lobed almost to the base, with the lobes again irregularly lobulate. 
In culthnlticm the plant becomes rampant, and in one case grew over and 
•l^^msaed a common damp-ground form of the species. 

Sr-Trans. 
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Ferns and Flowering-plants of Mayor Island, N.Z. 

By H. H. Allan and K. W. Dalrymple. 

[Bead before the PhilompkieeU institute of Canierbnri/, 1st Ocictlter, 1924 ; received by 
BdUor, 24th October^ 1924 ; issued separately, 6th Marche 1926. | 

Plate 6. 

Mayor Island (Tahua of the Maori) lies in the Bay of Plenty, north- 
iiorth-eaat of Tauranga, about 32 kni. (20 miles) from the mainland and 
bayondthe 180 m. (lOOfath.) depth line. The island, of volcanic origin, 
is somewhat square, of 1,277 ha. (3,154 ac.) extent, with a high ridge 
running east and west across the south end, and north and south on 
the western side, rising to about 396 m. (1,300 ft.) at the north end. The 
centre of the island is occupied by a great crater, some 8 km. (5 miles) 
in circumference, in which are two lakes — one of 2*5 ha. (6ac.), dark 
blood-red from a distance; the other 8 ha. (20 ac.), of a deep blue-black. 
The colour is apparently due to the abundance of algal growth. There 
is a small opening, Opo Bay, on the south-east corner, the usual landing- 
place. Seaward there are rough water-worn cliffs streaked with veins of 
obsidian and surmounted by ash-beds sloping into the crater. 

Dr. L. Cockayne, F.K.8., has kindly forwarded us the notes taken by him 
on a very brief visit to the island in February, 1905, and the following 
account of the vegetation is based on theae and upon the notes and 
specimens taken by one of us (K. W. D.) during a fortnight’s stay in 
March, 1924. We have to thank Dr, Cockayne for critically examining 
certain of the specimens collected. 

The list of species shows that Mayor Island belongs to the Thames 
Subdistrict of the South Auckland Botanical District of Cockayne.* 

The dominant tree is the pohutukawa {Metroaideros tomentoaa), many 
specimens of which are of great size, the largest noted measuring 9 m. in 
circumference, with a trunk clear of branches for 3 m., and surmounted 
by a magnificent spreading head. The pohutukawa forms great groves in 
the lower flats all over the island. 

The slopes of the main ridges are a continuous succession of small, deep^ 
dry gullies, the spurs of which are clothed in thickets of manuka (both 
Leptoapermum aoopa/rixm and L, eriooidea), amongst which KnigUia exodaa^ 
about 3*5 m. tall, is dotted about. The gully-bottoms have a dense growth 
of whau (Entdea ctrboreaoena), and the side-slopes contain large makomako 
(Ariatatdia aertaUi) up to c. 0*7 m. in diameter, Litaaea calicaria, Dyaoxyhtm 
apectabUe, SuUonia miatfalia, BrachygloUia repcmda, Mdicytua fomijUmaa^ 
and odd tree-ferns. The liane Rhipogonum acandena is frequent, and the 
undergrowth is mainly Coriaria aarmentoaa, Rhabdothamnua Solandri, and 
a few ferns. The undergrowth is, however, much altered and depleted 
owing to the presence of pigs, while the unstable surface militates agjainst 
regrowth. The high ridges contain a dense scrub in which manuka, 
Cyathodea aoeroaa vars., Laueopogon faaoieulalua, Ooproama spp., Oaadlhem 
oppoaitifolia are prominent. 

* See CooKAYiTB, In, 1921. Die Vegetation dor Erde, xiv : The Vegetation of New 
Zealand, p. 300 et eeq. LHprig : Wilhelm Bngelmann. 
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There are small areas of swamp by the lakes, but otherwise the crater- 
basin is covered with pohutukawa and manuka. Much of the manuka 
shrublaiid is an indigenous-induced association on ground formerly 
cultivated by the Maori. In one place exists a clump of Pinus Pinaster^ 
and this aggressive species threatens to extend its area rapidly. One old 
cultivation -ground is covered in Hibiscus trionum. 

A small grassy flat at Opo Bay, containing scattered pohutukawa, has 
as its main constituents Sporobolus indicus, Halcus lanatus, Dactylis 
glomerata^ Poa pralmsis, Lolium perenve. Trifolium repens, and is thus an 
exotic-induced association. 

There are a number of other exotic species established, especially on 
the old Maori clearings. Some of them are Ricinus sp., Rosa eglante.ria, 
Phytolacca octandra, Oenothera odoraia, Rumex ohtusifolius, Solanum nigrum, 
Anagallis arvensis, Erigeron canadense. 

LIST OF SPECIES OF PTEllIDOPHYTA AND ANGIOSPERMAE. 

The list includes 98 species or distinct varieties, distributed among 
78 genera and 50 families. The abbreviations fl.” and “ ft.” indicate 
that the species were observed to he in flower or in fruit in March, 1924. 

Lycopodia ceae : Lycopodium volubile Forst. f. 

Psilotaceae : Psilotum friqueirum Swartz. 

Marattiaceae : MaratHa frarinea Smith. 

Cyatheaceae : Cyathea deMllnUa Swartz ; Cyathea nmkdlaris Swartz ; 
Cyalhexi Cnnninghamii Hook. f. 

Poly^jodiaceae : Adiantum hispidulum Swartz ; Cheilanthes Sieberi 
Kunze ; Pteris comans Forst. f. ; Pleridium esculentum (Forst. f.) 
(Jockayne ; hlechnum capense (L.) Schlecht.; Asplenium Jiaccidum 
Forst. f. 

Typhaceae : Typha angustifoUa L. var. 

Gramineae : Paspalum scrobiculafum L. (ft.) ; Oplismenus undulati- 
folius Beauv. (ft.) ; Spmife/r hirsutus Tiabill. ; Dichdachne crinita 
(Forst. f.) Hook, f. ; Dichdachne sciurea Hook. f. ; Agrostis RiU 
lardieri R. Br. 

Cyperaceae : Mariscus ustnlatus (A. Rich.) C. B. Clarke (ft.) : Eleccharis 
sphacelata R. Br. (ft.) ; Scirpus 7iodosus Rottb. ; Gahnia gah iae- 
formis (Gaud.) Heller ; Uncinia sp. 

Liliaceae : Rhipogonuin srandens Forst. (ft.) ; Cordyline australis 
Hook. f. ; Astdia Banksii A. Cuim. (ft.) ; Astdia sp. (epiphytic) ; 
Dianella intermedia Eudl. ; Phormium tenax Forst. (ft.) ; Phormium 
Colensoi Hook. f. 

Piperaceae : Macropiper exedsum (Forst. f.) Miq. var, major Cheesem. ; 
Peperomia EfuUicheri Miq. (fl.). 

Proteaceae : Knighlia exedsa R. Br. 

Polygonaceae : MueJdenbeckia complexa (A. Cunn.) Meissn. 

Chenopodiaceae ; Salicornia australis Sol. ; Salsola Kali L. 

Aizoaceae : Mesembryanthemum australe Sol. (fl.). 

Ranunculaoeae : Ranunculus hirtus Banks et Sol. (ft.). 

Monimaoeae : Hedycarya arborea Forst. (ft.). 

Lam^eae : Litsaea calicaris (Sol.) Benth. et Hook. f. (ft.). 

Cruciferae : Lepidium oleraceum Forst. f. var. 

Pittosporaceae : Pittosp^m Colensoi Hook. f. ; PiUosporum orassi- 
folium A. Cunn. ; PiUosporum sp. (probably P. umheUatum). 
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Rosaceae : Aoaena Savguiaorbite Vahl. var. (ft.). 

Oxalidaceae : Oxalia carniculata L. var. (fl.). 

Meliaceae : Dyaoxglum apaotabUe (Forst. f.) Hook. f. (ft,). 

Buphorbiaoeae : Euphorbia glauoa Forst, f . 

Coriariaceae : Coriaria aarmentoaa Forst. f. (ft.). 

Corynocarpaoeae : Corynocarpua laevigata Forst. 

Sapmdaieaaa : Dodonaea viacoaa Jacq. 

Rltamnaceae ; Pomaderria phylieaefolia Lodd. 

Btaeocarpaceae : Ariatoielia aerrata (Forst.) W. R. B. Oliver, 

Tiliaceae : Entdea arboreacena R. Br. (ft.). 

Malvaceae : Hibiscua trionum L. (fl. and ft.). 

Violaceae : Mdicytus ramiflonis Forst. ; Hymemnthera novae-zelandiae 
(A. Cunn.) Hemsl. (ft.). 

Thymelaeaceae ; Pimdea virgala Vahl. ; Pimdea proatrata (Forst.* f.) 
Willd. var. (fl.) ; Pimdea sp. (~ P, Urvilleana Cheesem. non A. Rich.), 

Myrtaceae : Leptoapermum acoparium Forst. (ft.) ; Leptoapermum aco- 
parium Forst. var. (ft.) ; Leptoapermum ericoidea A. Rich, (ft.) 
[there also occurs a form with narrow-linear leaves and small fruits 
that is possibly L. ericoidea X lineatum] ; Metroaideroa tomerUoaa 
A. Rich. (ft.). 

Onsgraceae : Epilobium cinereum A. Rich. 

Halorrhagidaceae : Halorrhagia erecta (Miirr.) Schindl. (fl.) ; Ualorrhagia 
procumbem (Sol.) Cheesem. 

Umbelliferae : Apium proatratum (DC.) Labill. (fl.). 

Araliaceae : Nothopanax Sinclairii (Hook, f.) Seem. ; Nothopanax 
arboreum (Forst. f.) Seem, (ft.) ; Nothopanax sp. ? [the specimens 
gathered include a single remarkable leaf of what may prove to be 
an undescribed species — there are seven sessile leaflets, the larger 
ones broadly obovato with tapering cuneate bases and rather distant 
blunt teeth : see Plate 6] ; Paeudopanax Lesaonii (A, Rich.) C. Koch. 

Ericaceae : OauUheria antipoda Forst. f. var. ; GauUheria oppoaitifdlia 
Hook. f. (ft.). 

Epacridaceae : Gyathodea aceroaa R. Br. [there are distinct forms pre- 
sent, one of which is probably var. oxyoedrua (R. Br.)}; Leuoopogon 
faacioulatua (Forst, f.) A. Rich, (ft.) ; Leuoopogon Fraaeri A. Cunn. ; 
DraoophyUum Sinclairii Cheesem. 

M 3 nr 8 inaceae : SuUonia auatralia A. Rich. (ft.). 

Loganiaoeae : Oenioatoma iiguatrifol'ium A. Cunn. (ft.). 

Gonvolvulaceae : Calyategia SoldaneUa (L.) R. Br. (fl. and ft.) ; Dichondra 
« repena Forst. 

Verbenaceae : VUex luoena T. Kirk (ft.). 

Solanaceae : Solarmm avioulare Forst. t. (fl. and ft.). 

Sorophulariaceae : Hd>e aaHo^oUa (Forst. f.) Pennell var. (fl.). 

Gkeneriaceae : Rhabdethamnua SoUmdri A. Cunn. (fl.). 

Myoporaceae : Myoporum ladum Fomt f. (ft.). 

Rubiaoeae : Coproama grandifoUa Hook, f. (ft.) ; Coproama ludda 
Forst. f. (ft.) ; Coproama luMa Forst. f. var. (ft.) ; Cowoama robufda 
Raoul (ft.) ; Coproama rbbusta Raoul var. ang^atata Kirk t [i^ is 
a very narrow4^ved form, and may be a hybrid ; it does not belong 
to the X 0, Ouminghamii group^) (ft.)] ; Coproama retuaa Hook, 1 

Gampanulaceae : Lobdia ancopa L. (ft.). 

Compositae : BraohygloUia repanda Forst. ; Seneoio Bankaii Hook, f* 
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V^etation of Mount Peel, Canterbury* N«Z. 

Part 1. -The Fiweste md Shniblanda. 

By H. H. Allan, M.A., D.Sc., F.L.S. 

{Rend before the Canterbury Philosophical Institute, let Ortobsr, 1924 ; received by Editor, 
20th October, 1924 ; issued separatdy, €th March, 1926 


A. INTRODUCTION. 

(a.) Gensral. 

The present paper owes its inception to a statement by Cockayne (1917, 
p. 62), when discussing his proposed botanical districts : '' The actual 

boundaries of many of the districts are extremely hard to fix, and in no 
few cases must always be artificial, though that detailed research which 
must take place in due course as phytogeographic workers increase in 
number will eventually find out the most natural limits.” Observations 
were made at all seasons during the period 1917-21, some thirty weeks 
being spent in the field, in the attempt to provide one such detailed study. 
1 am deeply indebted to my friend and master, Dr. L. Cockayne, F.R.S., 
F.N.Z.Inst, Ac., for his unfailing interest and encouragement in all my 
botanical work, and for his help and criticism during the investigation. 

For some sixty-five years the grasslands of Mount Peel have been carrying 
sheep, and for a long period the river-flats have been grazed by cattle. 
The forests have been partially milled, and large portions have been felled 
and turned into arable or pasture land. Burning has been practised 
extensively on the grasslands, and fire has not altogether spared the forest. 
The destruction of the forest still continues, but fortunately a considerable 
area has been created a scenic reserve. Obviously the present facies of 
the vegetation must differ considerably from its primitive condition, and 
successions now in progress must differ greatly in most cases from those 
which produced the primitive vegetation. Admirably suited to the needs 
<ff students of such vegetation is the classification of associations given 
by Cockayne (1919, p. 147) : (1) primitive, (2) modified, (3) indigenous- 
induced, (4) adventitious-induced, (5) artificial. I also follow Cockayne 
(e.jr., 1921, passim) in his usage of the terms ” formation,” ” association,” 
** Bubassociation/’ ” colony.” The term ” relic ” I apply to fragments of 
communities that persist in the midst of associations that have reached a 
further stage in the succession- relic river-bed communities in tussock- 
grassland, relic beech forest in rain forest. Individual plants may also be 
reUos of a community that has passed by — e.^., Pdystichum vestitum, a 
relie of forest. In some cases it is difficult to decide whether a community 
is rdic or in^enous-induced. 

(b.) Physiography ahd Climate. 

The area examined is some 11,000 ha. <27,000 ao.), having its centre 
in about 43° 52' 8. lat. and 17r 12' B. long., and is included in the 
Bastmn Botairicai District of the Southern Botanical Province, as delimited 
by Cockajme JU,, 1917, p. 65). The Bangitata River from just below 
its gorge Imnus the eastern boundary for some 12 km. (7| miles), and the 
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long gorge of the Orari forms the western boundary. The southerly-facing 
slopes arising from the plain, here 270 m. (886 ft.) above sea-level, reach 
1,308 m. (1,291 ft.) in the peak of Little Mount Peel. Thence the crest of 
the ridge runs north-west, descending to 1,125 in. (3,691 It.), and rising in 
the rounded mass here called Middle Peel to 1,585 m. (5,200 ft.), and cul- 
minating in the double peak of Big Mount Peel at 1,740 m. (5,709 ft.). 
The northern boundary is formed by streams running to the Orari and 
Rangitata from the saddle, 1,220 m. (4,003 ft.), immediately to the north 
of the summit. The southern boundary is formed by the remnants of forest 
on the plain. Numerous streams descend to both rivers from the ridge, 
several of the eastern ones joining to form the Lynn. On all these streams 
a series of waterfalls and miniature gorges occur. Small shingle-fans end 
the eastern streams, while the streams of the western slopes form small 
hanging valleys ending in waterfalls into the Orari. Both Big and Little 
Mount Peel are sharp in outline, with much-shattered rocky summits and 
numerous rock-buttresses, whereas Middle Peel is covered with finer debris 
and gives rise to fairly extensive screes (shingle-slips). The spurs leading 
to the main divide lie athwart the prevailing north-west winds, and have 
a higher average elevation as one proceeds along the ridge towards Big 
Mount Peel. The topography is thus of a youthful character, and offers 
varied habitats for plant communities. The main mass of the mountain 
is formed of the comparatively easily-weathered greywacke rock. 

The outstanding climatic features affecting the vegetation are the rain- 
fall, snowfall, and wind. Mount Peel lies within the rain-band of 
760“ 1,020 mm. annual fall, which stretches throughout the South Island, 
narrow in Canterbury and broadening out in Marlborough and Otago. 
Peel Forest itself, however, has a somewhat higher mean annual rainfall, 
as shown in the following table, recalculated in millimetres from the 
Journal of the. Canterbury Agricultural cmd Pastoral Association for 1918, 
1919, and 1920. The mean value is stated to be derived from records of 
** a considerable number of years.'' 


Year. 

Jon. 

Feb. 

Mar. 

AprU. 

May. 1 June. 

July. 

A UR. 

Sept. 

Oct. 

Nov. 

Occ. 

Total. 

my . . 

600 

67-1 

in-8 

72-6 

148-0 1 44-7 

121-2 

98-8 

243-3 

102-1 

79-0 

2761 

l,4U-3 

1018 . . 

1.S20 

128-5 

101-2 

32-8 

16-8 1 66-6 

26-4 

87-6 

HO'6 

122-4 

141-0 

122-4 

1,066*8 

1010 .. 

1660 

6-4 

28-2 ! 

101-3 

12-4 ! 62-2 

114-6 

86-8 

100-0 

40-4 

180-0 

121-2 

1,138-6 

Mean. . 

116-6 

110-7 

iST 

06-3 

63-0 1 77-0 

88-8 

67-4 

04-6 

97-1 

me-7 

118-9 

1 

l’,14?2 


The difference in rainfall over a period of nine years between Mount 
Peel Station, exposed to the dry north-west winds sweeping down from 
the Rangitato Gorge, and Peel Forest, sheltered in a basin of hills, is as 
follows : Mount Peel (mean), 960-15 mm. ; Peel Forest (mean), 1,164*81 mm. 
Bain is fairly generally distributed over the year ; any month may have 
a fall of over 150 mm., the average monthly rai^all being over 95 mm. 
In addition the number of cloudy days on the forested area is considerably 
in excess of that elsewhere. Speight, Cockajme, and Laing (1911) have 
sufficiently dealt with the influence of the Southern Alps on the rainfall 
and climate of the eastern ranges and plains. The influence of wind is dealt 
with later on. 

From some 1,200 m. upwards on the Rangitata face of the mountain 
snow lies practically throughout the winter, though a strong northwest 
wind, even in midwinter, may temporarily clear the slopes in a remarkable 
manner. On the southern slopes the line of winter snow falls c. 200 
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and the snow remains much later in the season. From 1,200 m. down to 
650 m. snow lies for weeks at a time on the southern face, and for lesser 
periods on the Rangitata face. Below this elevation snow may fall at any 
season, but usually lasts only a few hours. The great influence of snow 
upon the vegetation at Mount Peel will be clear from the detailed descrip- 
tions which follow, especially in regard to the formation of the belts. 

Of the past climatic history of the area, most importance attaches to 
the post-glacial period. This has been dealt with* by Speight (1911), and 
as to its botanical significance by Speight, Cockayne, and Laing (i.c., 1911, 
p. 343). During the period of glaciation the higher peaks of Mount Peel 
probably rose above the glacier- field as nunataks, and the special features 
of the summit vegetation, as well as more general questions raised, are 
dealt with later on. 

(c.) The Formations and their Physiognomy. 

The broad features of the plant-covering are due to the interaction of 
the major factors briefly discussed above : (1) Topography, (2) climate, 

(3) the glacial |>eriod, (4) the greywacke substratum. Glre^at modifications 
have been caused by the advent of man, but the belts of vegetation still 
persist with a semi- primitive appearance and character. The lower slopes 
of Little Mount Peel from c. 600 m. downwards to the south-west, south, 
and south-east are clad in rain forest, which extends on to the upper 
plains, where it is now broken into fragments. Above the forest is an 
extensive belt of tall-tussock grassland, merging, on the Urari and Rangitata 
faces, below into low-tussock grassland, above into fell-field or herb-field, 
and finally into the open formation of the summit peaks. On the southern 
face the tall-tussock grassland merges below into a belt of Phormium 
Cohnsoi with Blechnum capense, in which Adphylla CoUnsoi is prominent, 
thence by way of an interrupted belt of shrubland into the forest. 
Scattered through the tall-tussock grassland on the southern and western 
aspects occur more or less extensive patches of scrub, which, with the 
brown of Dracophyllum or the green of Hebc^ diversify the tawny grassland. 
Lining the narrow stream-valleys are fringing forests, dark green below, 
and sage-green above owing to the groves of Gaya ribifolia, To the north 
especially towards the Orari, the slopes contain occasional dark masses of 
subalpine beech forest, merging above into scrub and then the shingle- 
slips. Below the terrace of the Rangitata lies its broad river-bed clothed 
in great stretches of gorse. 


B, THE FORESTS. 

(a.) General. 

Both the main types of New Zealand forest occur at Mount Peel — ^the 
rain forest and southern-beech forest. The southern -beech forest belongs' 
to the subalpine beech-forest association, with Nothofagus cUffortioides as 
its sole dominant and only tall tree. It is the climax forest of the. 
eastern mountain-ranges of Canterbury. The rain forest groups naturally 
into two associations — that of the terrace lauds, dominated by Podocarpfts 
daorydioid€8, P, apicatus, and P. totura in varying proportions according 
to the edaphic conditions, and that of the hill-slopes, characterised by 
the infrequenoe of the podocarps, by the lack of any dominance in general, 
and by the development of several distinct subassociations. This rain 
lorest is in marked contrast with the southern-beech forest at similar 
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attitudes on Mount Somers (mean rainfall 857 mm.) and Mount Hutt 
(mean rainfall 1,048 mm.), and may be correlated with the more favourable 
conditions of sheltered situation and rather greater rainfall. 

The composition of the rain forest as a whole is as follows : Pterid phyta 
— 8 families, 19 genera, 43 species ; Oymnospermae— 2 families, 2 genera, 
4 species ; monocotyl^ons-^ families, 12 genera, 19 species ; diooty** 
ledons — 31 families, 53 genera, 89 species. The Polypodiaooae have 24 
species, Hymenophyllaceae 8, Rubiaceae 9, Compositae 10. Represented 
by 1 species each are 17 families. Of the 155 species, 23 may be classed 
as abundant, 71 as more or less common, 45 as occasional to infrequent, 
16 as rather rare. 

The growth-forms include 6 small tuberous-rooted herbs (5 summer- 
green, 1 saproph 3 rtic) ; 3 simple rosette herbs ; 41 tuft plants (including 

18 tuft-fems, 6 tree-ferns, 9 grass-like herbs) ; 2 trailing herbs ; 16 lianes ; 
26 creeping plants (8 patch-herbs, 3 mat-plants, 15 sheet-plants) ; 61 bushy 
plants (including 3 herbs ; 1 semi-woody plant ; 30 trecs-^ tall, 8 medium, 

19 small ; 27 shrubs — 14 open- branching, 4 fastigiate, 9 divaricating). 
There are thus 80 herbaceous species, 3 semi-woody, 72 woody. There 
are 15 ferns that occur as epiphytes, and 3 hemi-parasitio shrubs. 

(6.) The Podocarp Forest. 

1. Composition, 

The podocarp forest may best be described in two sections, though these 
merge into one another. On the flood-plain of the Rangitata ift about 
240 m. Podocarpus dacrydioides is dominant, with P, spicatus subdominant. 
Seen from above, this section presents a billowy appearance, P, dacrydioides 
reaching 27 m. and overtopping P. spioalus by some 4-5 m. P, totara 
is infrec^uent. Near the base of the terrace-slopes, where streams from the 
mountam and ooze from the terrace cause a development of swampy 
ground, we get true but limited P, dacrydioides swamp forest. Wintera 
colorata is abundant, often attaining 9 m. Below there is a dense under- 
growth, which may be mainly juvenile P. dacrydioides^ or contain varying 
amount of WifUera colorata, Coprosma rotundifoiia, Mdicytus mioranthus^ 
My\ rtus pedunotdata, Orisdinia littoralis. These are largely covered with 
lichens, liverworts, and mosses. On the floor and scrambling over the 
shrubs are occasional Rubus sohmiddioides. The floor-plants are Vneinia 
undnata, Nertera diohondra^olia, Bleohnum discolor, Micrdlama avenacea, 
Hurnei^hyllum demissum, but only where there is not an excess of water. 
Cmnbing up the trees is much Cydophor^is serpens. Near streams other 
shrubs occur, notably Carpodetus serratus, Schefflera digitata, Fuchsia 
morHoaUi, Uothopanax arboreum, Hebe salicifolia var, communis. Ferns 
are more numerous, and include Bleohnum fluviatile, B, lameolatum^ 
Aspibnium bfdMerum, Polypodium diversifolium. Here, too, occur Piero- 
styUs BariksH, Stdiaria parvijlora, Pralia angulaia, and other herbs. Where 
the floor becomes drier the ground-plants are mainly Astdia nervosa, Poly- 
stickum vesUtum, Asjdenium bulWerum. Suttonia australis becomes a 
common undergrowth shrub, and here P. spicatus is subdominant, while 
Elaeooarpui Hooterianus, Nothopdnax arboreum, and Pennantia oorymbosa 
become common ; Asfienium fiaodAum, Polyj^ium grammitidis, Cydo- 
pharus serpens occurring on them. There wiU be odd Didcsonia fibroea. 
On the steep terrace-slopes P. UAaca eaten in, and the association merges 
into the next section characteristio of the hpper terrace-flats. In gen^ 
P, spicatus is dominant, with P. Mara, am P. dacrydioides in lesser 
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amounts. Here and there, but little inferior in height to the podocarps, 
is Elaeooarpus Hookerianua. The second layer is composed of Oriadinia 
liUoralta, Nothopanax arboreutn, Sch^fflera digitata, Caxpodetua aerratua, 
PiUoaporum tenuifolium^ with the usual fern epiphytes. The shrub layer 
is mainly made up of Wintera oolorata^ Coproama rotundifolm^ C, rhamnoidea^ 
Fuchsia excorlicata, Ariatotelia aenata. Metroaideroa hypericifclia creeps 
over the ground and climbs high among the trees. The chief floor-plants 
are Polyatichum •oeatitum, Uncinia uncinata, U, riparia, Blechnum discolor , 
Polypodium diveraifolium. There are numerous seedlings, especially par- 
Bonsias and podocarps. On the outskirts is a tangle of various Rubi, 
Calystegia tuguriorum, Paraonaia heterophyUa, Clefn€Ui8 indiviaa, (\ foelida, 
and Metroaidefoa hypericifolia, the last especially abundant. 

Where the floor is low-lying and damp the association closely resembles 
the flood-plain section, and in gullies merges into the hillside forest. On 
the drier ground, even when the ground is only slightly higher, P. dacrydioides 
practically disappears, being replaced b}' P. totara. This becomes dominant 
on the driest areas. Here SuUonia auatralia^ Pennantia cotymboaay Hoheria 
anguatifdia^ Plagiaivlhua hetulinus, Edwardaia microphylla become common 
in the second layer, with occasional Melicytus lanceolalua, and more or less 
Psmdopanax craaaifolium var. unifclMatum^ Coproama linariifolia, Mdicytua 
ramiflorua. Melicope simplex^ Nothopanax anomdum^ and to a less extent 
Fuchsia Cdenaoi and Coproarm areoUUa enter the shrub layer. On 
hanks and stony places occur Aaplenium fiabeUifoliumy A, Hookerianum^ 
A . floGcidum, and occasionally Lycopodium ixdubUe, and sheets of Hydro- 
cotyle americanaf H. moachata^ Schizeilema Hookeri. On the forest-margin 
Renecio aciadophilua is added to the Hanes. 

2. Plagianthus betulinus Subaaaociation. 

PlagiarUhua betulinua is known to form indigenous-induced associations, 
but the community at Mount Peel appears to be a remnant of a primitive 
Bubassociation, as the trees are adult, up to 15 m. tall, and reach 0*6 m. 
diameter at 1 m. from the base. The community how occurs only in 
certain fragments, and is much modified owing to the isolation of the 
fragments and the intrusion of stock. Besides the dominant tree, there are 
less amounts of large Oriadinia littoralia and Hoheria angustifoUay with 
occasional adult Paeudopanax craaaifolium var. unifoliolatum and Fuchsia 
excortioata. The undergrowth is made up of Coproama linariifolia, Mdicope 
aimpleXy Paeudopanax craaaifolium (juvenile), with the usual Hanes. The 
shrubs are sparge, and the floor is clothed mainly with exotic species, of 
which Poa pratensisy HtAous lanatuSy and Dactylia glomerata are the chief. 
Where the undergrowth is dense the grass covering is replaced by Poly- 
atiohum veatitum and odd seedlings, mainly parsonsias, Suttonia auatraUsy 
Oriadinia HUofaliSy PiUoaporum tenuifolium, 

3. Succeaaiona. 

(1.) MiUed ForeM, — Forest that has been milled has two characteristic 
features : (i) The entry of various aHens, especially those of the “ berried*' 
type — e,g,y Hypericum Androaaemum and JBul^ fruticoaua ; (H) the 
rapid growth of certain of the smaller trees and shrubs. Ariatotdia 
aerrata often forms thickets of slender stems 6-6 m. tall, Fuchsia 
excorticata also increases greatly, while Wintera colorata and Carpodetua 
aerratua grow into small trees. Lianes often increase greatly and convert 
the forest hftb an almost impenetrable mass. Hoheim anguatifolia does 
not increase znaricedly in such forest. Where cattle enter miUed lorost 
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open spaces increase and the forest becomes separated into clumps. 
Of especial attraction to cattle are Unoinia spp., Carex spp., and to a 
less extent Micrdaena avenacea. Certain shrubs — e,g,y Schefflera digitata, 
Noiho'panax arboreum — are also fed on. Where cattle do not penetrate, 
seedling podocarps and other species of the original forest become estab- 
lished, and the forest progresses towards its previous condition. 

(2.) Succession to Podocarpus dacrydioides. — The succession from 
swamp to Podocarpus dacrydioides may be traced in places adjacent to 
the adult podocarp association. P. dacrydioides and Grisdinia littoralis 
establish themselves in the swamp, which has Olecria avicenniaefoliaj 
Coprosma spp. on its margin, and in some cases Olearia virgala var. and 
0. lineatra are members of the swamp community. P. dacrydioides becomes 
dominant and forms thickets. The following description of the progress 
of such thickets is taken direct from my notes : The P. dacrydioides are 
here some 30-50 cm. apart, have a basal diameter of i 12 cm., and a 
height of 9-14 m. The tall slender trunks are sparsely clad with short 
branches, and end in a small canopied head of foliage. The shrubs are 
few and poorly developed, and include Suttonia drmricata, Coprosma 
rotundifolia, Wintera coloratay C. parviflora, Pseudopanax crassifolium var 
unifoliolatum (juvenile), with rather larger Grisdinia littoralis. These 
occur only on the patches of rather drier ground. Beneath is much Carex 
secta (Blechnum capense on it), Asidia nervosa^ and, where the shrubs occur, 
some Polystichum nestitum. On the outskirts Rubus australis climbs to 
the top of the trees. Between the herbs of the floor arc pools of water, 
slow-flowing streams, or boggy ground. 

(3.) Succession to Hoheria angustifolia. — There are occurring on the 
felled areas two distinct successions— to Poa caespitosa grassland, and to 
Iloheria angustifoliu thickets. The former is in a very early stage, the 
tussock grassland forming at present only clumps of varying size scattered 
here and there on the artifleial grassland. The second is a characteristic 
feature of the grassland. The scattered clumps of Hoheria angustifolia 
are found in all stages from an open community of juvenile plants of the 
usual divaricating form to groves of adult trees in closed association. By 
the time the hoherias are assuming adult form above the community 
becomes so dense as to form thickets, in which seedlings of the following 
species become more or less common: podocarps, Edwardsia microphyllat 
Pennantia corymbosa, Elaeocarpus HookerianuSf Fuchsia excorticala, with 
various coprosmas. As these develop, the groves assume the form of young 
mixed forest. This stage is especially well developed as a defined margin 
to the existing forests in certain places. Polystichum vestUum^ a relic from 
the original forest, increases greatly in amount, and other ferns and the 
lianes become plentiful. On the low-lying damper areas Podocarpus dacry- 
dioides enters with the Hoheria^ and early on becomes physiognomically 
important. On the drier stony ground sheep penetrate the clumps as the 
divaricating stage passes away, use them as camping-places, destroy the 
undergrowth, and induce a grassy groimd-vegetation. 

(c.) The Forest of the Mountain-six)pes. 

1. Composition. 

The mixed podocarp forest gradually merges into the forest that clothes 
the slopes and fills the gullies of Little Mount Peel up to about 600 m. 
As one ascends, Podocarmis dacrydioides disappears almost at once, soon 
followed by P. spicatus; but occasional examples of P. totara occur through- 
out— large by stream-sides, dwarfed on slopes and ridges. The general 
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groundwork is made up of the following species in greater or less abund- 
ance : Orisdinia littorMs, Nothopanax arboreum, Pittosporum tenuifoliuMt 
P. eugenioidest Edtoardsia microphylla, Arisiotdia serrata, HoJieria angmti- 
folia, Mdicytua ramiflorus, Leptospermum ericoides, Metroftideros lucida. 
Fuchsia excorticata, Pseudopanax crassifolium var. unifoliolatum, SiUtonia 
australis, Olearia avicermiaefolia. The most common shrubs of the under- 
growth are Wintera aolorata, Nothopanax simplex, Suttonia australis, Suttonia 
divaricata, Coprosma rolundifolia, C. rkamnoides, C. linariifoUa. All the 
iiancs occur except Senecio sciadophilas, Ruhus australis being usually in 
great abundance. The chief door- plants are Polystichum vestitum. Blech- 
num discolor, B. capense, Asplenium bidhiferum. Polypodium diver sifoliuyn, 
Uncinia uncinata, U. riparia, Astelia nervosa. Seedlings of the common 
trees are usually numerous. 

By stream-sides there is a greater variety and abundancM* of ferns, and 
Schefflera digitata, Arisfotdia serrata, Fuchsia excorticata beconu^ promi- 
nent, the latter often being so plentiful as to be of distinct physiognomic 
importance, especially in its leadess winter condition. Hebe salicifolia var. 
communis and Gaya rihifolia are almost confined to the stream-sicl(\ and, 
as one ascends, Olearia arborescens, Nothopanax. Coloisoi, Senecio elaeagni- 
folius (as an open spreading small tree) become noteworthy. Pittosporum 
eugenioides is rare in or absent from the stream-side vegetation. Along the 
actual stream HymenophyUum spp. are specially abundant, and here occur 
Epilohium rotundifolium, E. linnaeoidcs, Erechtites glal)rescens, Myosotis 
Forsteri, Austral im ptmUa, Pratia anyulata, Corysanthes macrantha. Steep 
banks are clad in sheets of Blechnum Paler so ni, B, capense, HymenophyUum 
demissurn, H, muUifidum, and H, peUalam. Jn places occur numerous 
Hemitelia Smithii, and logs, trunks of trees, and shrubs are clothed in 
epiphytes, mainly Hymenophylla and various ferns, liverworts, and mosses. 
Locally Alsophila Colensoi is prominent among great sheets of Blechnum 
capense. 

The streams of the Lynn Valley are characterized by abundance of 
Jidichrysum glomeratum, Hebe leiophyUa, Veronica Lyallii, and the presence 
of Notospartium. tondosum, Veronica linifolia, Olearia fragrantissima, and 
in places much Senecio bdlidioides. Stream-side rocks and rocky walls 
have HymenophyUum pulcherrimum and Lycopodium Billardieri in addition 
to the ferns already mentioned. Where small rocky outcrops occur on 
the forest-floor Polypodium diversifolium, Cyclophorus serpens, and Ruhus 
australis are common, and, if the crevices contain much soil, Asplenium 
Hooherianum, A. JlabeUifolium, A, Richardi, 

Vertical rock-surfaces exposed to sun and wind have scattered Olearia 
avicenniaefolia, Helichrysum Selago, Hebe amplexicaulis, Danfhonia setifolia, 
Coprosma brunnea, Notospartium torulosum, Diohdachne crinila, Agropyron 
scabnim var., not always all together. Some shaded rock-surfaces are clad 
in Angdica montana, Lycopodium BiUardieri, Veronica Lyallii, and green 
tussocks of Schoenus paucifiorus, or breadths of Corysanthes macrantha 
among moss, where water drips. 

Sjpurs and ridges arc cither occupied by the subassociations later 
described, or have as the most numerous plants Leptospermum ericoides, 
Suttonia australie, Metrosideros lucida, Nothopanax arboreum, Coprosma 
linariifolia, a large-leaved form of Myrtus peduncidata and Edwardsia 
microphyUa, The undergrowth is mainly SiUtonia australis, Coprosma 
rhamywtdea, and in the upper portions Nothopanax simplex. The floor is 
rather sparsely clothed, mainly with Blechnum capense (stunted), Astdia 
nervosa, Uncinia uncinata, V, riparia, V, oaespitosa, IJ , fUiformis, Lycopodium 
volubile. At the upper limits the association is invaded by members of the 
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fringing scrub — e.g,^ Dracaphylium longtfolium- (reaching a stature of 1*5 ra.^ 
with spreading branches clothed at the tips with rosettes of leaves of 
juvenile iorm, in which condition it flowers freely), Astdia Cookaynei^ 
Phomiium Colensai, Leptospermum scopcbrium, Cassinia Vauvilliersii, 
C. fvivida var. moniana, OauUheria rupestris, and various small herbs, 
notably Cdmisia speotabilis, Senecio bdlidioides. 

Where the ridges broaden out as they descend on to the terrace lands» 
plants of the stream-side creep upwards, and the undergrowth is mainly 
Coprosma rotundifolta^ Wintera colorcUaf and Fuchsia excortkata. Here 
occurs the chief development of the tree-ferns Cyalhea dealbata, C, Cunnitig* 
hamii, and IHcksonia squarrosa^ with a wealth of Asplenium bulbiferuniy 
Leptopteris hymenophylloides, and Blechnum discolor, 

2, Subassocialiom, 

(1.) Leptospermum ericoides Subassociation , — On many of the spurs on 
the southern slopes is developed a distinct subassociation with Leptospermum 
ericoides dominant and often the sole tree. Seen in the flowering season^ 
these spurs stand out against the dark background of the general mass 
like the veining of a vast leaf. The Leptospermum averages 15 m. in height, 
and has a long trunk crowned by a small semifastigiatc head, forming with 
its neighbours a dense canopy. While most of the shrubs may be present, 
SuUonia australis is usually very abundant, along with Coprosma rhamnoides 
and C, parriflora. In places Cyathodes acerosat elsewhere rather rare 
at Mount Peel, predominates, with it being usually OauUheria antipoda 
vars. At its upper limits the association has an undergrowth mainly of 
Nothopanax simplex, with stunted Orisdinia littoralis and Olearia arhof escens 
prominent. The floor-plants are the same as those for the ridges in general, 
but also include Blechnum penna marina, Cotula squalida, and Lagenophora 
petiolata. 

In some places the association appears to be decadent, with many fallen 
trunks and dead or dying trees. In such places Blechnum discolor is 
plentiful, and juvenile Metrosideros lucida occurs in varying numbers. The 
association descends towards the streams of the western faces of the ridges, 
but on the eastern faces is rapidly succeeded by the general mixed forest. 

(2.) Metrosideros lucida Subassociation , — This occupies considerable areas 
on rocky knolls and on slopes with a western aspect, and may be recognized 
from afar by its uniform sombre colouring, or in a good flowering season 
by its masses of red blossom. On the knolls the Metrosideros is youthful, 
and there is evidence that it is successional to the Leptospermum sub- 
association. The Metrosideros is the sole tree, c, 7 m. high, of a semi- 
fastigiate habit, much branched from the base, with slender naked branches 
each carrying a small canopied head of foliage, the whole forming a dense 
cover. The undergrowth is similar to that of the Leptospermum association, 
and is usually sparse. At the lower elevations Coprosma linariifolia is 
occasional, as tall as the Metrosideros, with trunks c, 13 cm. diameter. At 
the higher elevations occurs rarely small lAbocedrus Bidwillii, On th^ 
slopes the Metrosideros is often adult, and the floor has a close cover of 
well-grown Blechnum capense with.froquent AlsopkUa Colensoi, or near 
streams the Blechnum may be replaced by sheets of luxuriant Qleichenia 
CunninghamU, forming almost pure colonies. 

(3.) Nothofagus cliffortioides Association Rdic , — At an elevation of some 
510 m. — i,e., near the npper forest-marmn — and at stream- junctions at 4 
lower elevation, in a few pl^es, occur small patches of Nothafogus diffortioides 
forest quite di^nctly marked off from the surrounding forest-mass. The 
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communities appear to be relics from a more widespread association that 
has been replac^ by the rain forest. The association as developed on the 
knolls contains Nothofague cliffortioides as the sole tree. The trees, averaging 
12-16 m. high, with trunks up to 50 cm. diameter, form a dense canopy, 
under which the undergrowth is scanty, consisting of odd stunted SuUonia 
australis, Metrosideros lucida, Nothopafiax simplex, Coprosma microcarpa, 
Mdicope simplex, Oaultheria antipoda, Leptospermum ericoides, Cyatltodes 
acerosa, scattered widely. At the junction with the rain forest many 
of the rain-forest shrubs occur. The floor-plants are also sparse and 
stunted, and include Astdia nerwsa, Pterldium escidentum, Blechnum 
capense. Polypodium diver sifolium, Oelmisia spectabilis, Elytravthe ftavida 
is occasional. Seedling beeches are absent. Other examples of the 
coinmunity are reduced to a few old decadent trees amidst the incoming 
rain-forest species. 

In the examples occurring at stream- junctions the floor is often covered 
in Dicranoloma moss-cushions, the trees are more youthful, witli odd old 
decadent trees, and a litter of old trunks and broken limbs. Seedling 
beeches are very infrequent. Coprosma rhamnoides, C. parviflora, C. micro- 
carpa, Aristotdia fruticosa, Suitonia australu, Cyaihodes acerosa, Hdichrysum 
glomeralum are the commonest shrubs. Elytranthe Jiavitia is fairly common, 
and Botrychium amtrale is common in several forms. Other occasional 
floor-plants arc Polystichum ^mtitum, Uncinia uncinata, XL riparia, Blechnum 
capense, B. petina marina, Polypodium diver sifolium. 

(4.) Melicytus ramiflorus Subassociatiov . — At the Lynn Valley Mdicytus 
ramiflorus forms subassociations, especially on westerly-facing slopes. The 
Mdicytus becomes a good-sized tree (some specimens reaching a height of 
11 m. with a diameter near the base of c. 50 cm.), usually much branched 
from near the base. .Scattered among the Mdicytus are occasional Edwardsia 
microphylla, Plagianihus betulinus, Hoheria. angusiifolia, Orisdinia littoralis, 
Nothopamx arlmreum. Undergrowth is very scanty indeed, tliere being 
little else but Suitonia australis and Griselinia littoralis. As one ascends 
the gullies the association merges into the mixed forest. The floor is stony 
and bare. The herbs are distant and small, mainly Pdlaea rotundifolia, 
Asplenium flahellifolium, A. bnlbiferum, Poly podium diversifolium., Astdia 
'uenma. Seedling Mdicytus and Edwardsia are freqmmt. 

(5.) Gaya ribifolia Associaiion. — At the upper margins of certain gully- 
forests, and as isolated patches at higher elevations c. 750-900 m., occur 
groves of Qaya ribifolia, which elsewhere is an occasional member of 
stream-side forest. The association occurs on stony ground by stream- 
sides where there is a certain degree of shelter from strong winds. The 
Oaya is the sole tree (averaging 5 ra. in height), and beneath is usually 
litUe but scattered Hypolepis Millefolium, Polystichum vestitum, Blechnum 
pmna marina, and sometimes Coprosma propinqua, C. parvijlora, C. ramu* 
losa, Hebe buxifolia var. odora. With a less dense cover the shrubs become 
more numerous. The groves form a marked physiognomic feature, bare 
of foliage in winter, white with blossom in summer, sage-green at other 
periods. The association is somewhat xerophytic in character, and is not 
a part of the rain forest, being treated here merely for convenience. 

3. Successions, 

(Id Amtotelia serrata Succession . — This in<^enous-induoed association 
is wdl known as a suooessional stage towards regeneration of forest that 
has been destroyed by fire, and presents no special features at Mount Fed. 
It occurs in several places on the lower slopes where fire has run up from 
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the felled bush below. The Aristotdia forms dense tliickets of tall slender 
stems (5~8 m. high), and contains a good deal of FiicMia excorticate of 
small size. As shrubs, occur Wintera c^hrata, Melicytus ramiflorue, SiU- 
tonia australis^ Coprosma rotundifolia, Blechnum discolor and Polystichum 
vestitum are more or less abundant, sometimes replaced by Blechnum capense, 
Bubus australis and MueMenbeckia australis are frequent. Old Oriselinia 
littoralis is almost the sole survivor from the original vegetation. Seedlings 
of many of the mixed-forest plants arc frequent. On the damper slopes 
Fuchsia excorticata is subdominant. 

(3.) Leptospermum ericoides Succession. — Thickets of Leptospermum 
ericoides occur on the more sunny slopes, both after burnt forest, and after 
sown grassland on felled areas. In the first case the ground is rapidly 
clothed in dense young Leptospermum, ^ in which various seedlings get a 
root-hold, notably Pittosporum tenuifolium, GriseUnia littoralis, N othopa'^tax 
arboreum, Sultonia australis, Carpodetus scyrratus, Pseudopanax crassifohum 
var. unifoUolatum, Hebe salicifotia var. communis, with Ruhus australis, 
Coprosma rhamnoidexi, C. parvijiora, and various ferns. Example.s are met 
with where these forest species are beginning to dominate the Leptospermum. 

On the artificial grassland the succession takes a different course where 
Polystichum vestitum survives the burning, its tussocks gradually over- 
shading the grasses and other exotic and indigenous herbs. Fuchsia 
excorticata, F. Colensoi, Hoheria angustifolia are early comers along with 
the Leptospermum (both L. scoparium and L. ericoides), and Ruhus australis 
forms mounded heaps. With the dominance of Leptospermum, thickets 
resembling the first described are reached. 

(4.) Minor Successions. — In the Melicytus ramiflorus subassociation not 
infrequently patches are broken down by winter snows. In such places 
Ruhus australis, MueMenbeckia australis, M. complex/z, and Calystegia tugu- 
riorum rapidly form dense tangles. Growing up through such tangles are 
to be noted Hebe salicifoUa var. communis, Playianthus betulinus, Edwardsia 
microphylla, and Oriselinia littoralis, which gradually assume dominance. 

In several of the gully-forests more or less extensive slips have started 
successional movements. The actual course of events varies somewhat 
according to the nature of the surface exposed, the aspect of the slope, and 
the surrounding vegetation. 

On the drier sunnier slopes early comers are Epilobium pedunculare, 
E. microphyllum, Gnaphalium collinum, ErecMites quadridentala, and Pteri- 
dium esculentum. Poa ccuispitosa, Danthonia semiannularis, D. pilosa, 
Dichelachne crinita, and various exotics, especially Verbascum Thapsus, 
Hypochaeris radicata, Rumex acetosdla, come in. Early shrubs to establish 
are Olearia avicenniaefolia. Fuchsia Colensoi, Hebe. salicifoUa var. communis, 
Pittosporum tenuifolium, and the exotic LeyceMeria formosa. Lianes capable 
of forming mounded heaps — MueMenbeckia australis, M. comjdexa, Rubus 
australis, R. cissoides, R. subpauperatus — are more or less common. 

On damper slopes the sequence is more rapid, and Coriaria sarmentosa 
and Qrisdinia littoralis are prominent, as are Acacna Sanguisorbae var. 
pusilla and Calystegia tuguriorum. Trees of the neighbouring forest establish 
more rapidly. 


(d.) SUBALPINK SOUTHBRN-BEKCH FoREST. 

This foreilt is quite isolated from the rain forest, and occurs at higher 
elevations on the slopes of ridges leading down to the Orari. The sole tree 
is Nothofagus diffortioid.es, many of large size, with trunks up to I m. or 
more in diameter. The largest trees are decadent, with projecting dead 
branches and excessive amounts of ElytraMhe flavida. Quite striking is 
'the absence of seedling and juvenile beeches. As one ascends, the trees 
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booome smaller, and near the crests of the spurs are quite dwarfed owing 
to exposure to wind. The forests are accessible to sheep, which use them 
as shelter, and have probably caused the undergrowth to be sparser than 
in the primitive condition. There are occasional Coprosma linariifolia, 
C. paroijlora, Ariatotdia fruticosa, and more rarely C. microcarpa. On the 
floor are odd small patches of stunted Blechnum capense, Polystichum 
vestitum, Blechnurn penna marina, and in rocky places Af^plenium Jlahelli^ 
folium, Acaena Sanguisorbae vars., Celmisia spectahilis. At higher eleva- 
tions occur Lycopodium fastigiatum and HymenanOmra dentata var. alpina. 
Along streams there is a more varied vegetation, including Hehc malicifolia 
var. communis, Aristotelia serraia, Gaya ribifolia, Qrisdinia. litioralis, Olearia 
avicennicufolia, and in damper spots Danthonia Cunnimjhamvi, Oxalis 
lactea, Anisotome aromatica var. incisa, Angelica moniana, and other 
species, along with various ferns, among which Asplenium Trichomanes 
and A. Richardi are noteworthy. 

(e.) Considerations derived from the Study of the Forests. 

From a study of all the examples of Nothofagus cliffortioides forest now 
existing it would appear probable that Nothofeujus cliffortioides once clothed 
the sheltered sides of all the gullies. The greater rainfall in the area to 
the south of Little Mount Peel and in the deeper gullies has allowed a 
more mesophytic tvjH* of mixed for<‘.st to gain the ascendancy, restricting 
the beech to the more exposed knolls, and even threatening them with 
extinction there. 

Supporting this view is the fac.t that various stages in the decadence 
of the beech forest on the knolls can be observed, one knoll at an elevation 
of c. 330 m. being now' reduced to merely four or five beeches, among 
which is the ordinary mixed forest. 

Some support, is also given by the fact that the forest, in almost equally 
sheltered places at Mount Somers, with a rainfall of only 857 mm., is 
almost entirely Nothofagus cliffortioides forest, while at Mount Hutt, with 
1,048 mm., the forest is intermediate in character. 

Such a view as to the character of the Nothofagus cliffortioides forest 
seems strongly supported by the arguments of Sj)eight (f.c., 1911, p. 408). 
In this paper, Speight, in attempting to trace the climate of Canterbury 
since the glacial period, attaches great importance to the existence of 
former extensive forests in Canterbury. lie says : “ Apart from this 

coastal forest there were at the beginning of settlement considerable areas 
of standing bush, containing totara, black-pine, and white-pine, at Mount 
Peel, Geraldine, Waimate, and especially on Banks Peninsula, as well as 
in a few other localities in hilly places favoured by a good rainfall and 
a rich soil. At Mount Peel a considerable area still remains. These were 
in all probability remnants of a regional forest containing totara which 
covered extensive areas on the eastern slopes of the main range of the 
South Island.** He adds : “ It is a remarkable fact, however, that the 
existing patches of bush occur in just those situations in which they might 
be expected to occur from ecological considerations had a slight desiccation 
of the climate come about.” 

Using Speight’s summary, we may make the following surmises as to 
the history of the forest at Mount Peel : — 

The general sequence of events since the glaciation of the South 
Island in Pleistocene and post-Pleistocene times appears to have been 
the following ; — 

(1.) Glacial conditions, with probable steppe climate existing con 
temporaneously on the land to the east of the terminations of the 
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glaciers, a condition which probably continued for some time, as the 
glaciers were retreating. (The Rangitata glacier overrides the lower slopes 
of Mount Peel, which projects as a nunatak. With the retreat of the ice, 
fell-field is established, developing gradually into tussock-grassland on 
exposed slopes and Nothofagm forest on sheltered slopes.) 

(2.) Moist climate over the tract to the east of the main range, during 
which the forests were established or were widely spread and the rivers 
built up their fans. (Mixed podocarp forest develops at Mount Peel as 
part of an extensive regional forest. Nothofagus driven from all but the 
exposed knolls and less sheltered slopes.) 

(3.) Modified steppe conditions over the belt to the east of the main 
range. (Podocarp forest persists at Mount Peel, owing to especially favour- 
able rainfall, while succumbing elsewhere. Relicts of Nothofagm forest 
enabled to retain their position, but with difficulty, and largely succumb- 
ing in the Peel Forest area.) 

C. THE SHRUBLANDS. 

(a.) Composition. 

Shrublands of all degrees from very open communities to dense thickets 
and scrub occur in many parts of the area. Some bear a semi-primitive 
stamp, but the majority are more or less modified by fire or grazing, and 
many are reduced to fragments. Others, again, are indigenous-induced, 
and certain adventitious-induced associations are of importance. Althougl) 
typical members of the shrub-communities described are frequent, there 
is sometimes a most bewildering admixture of various types. My treat- 
ment in this section is much condensed, as a full treatment would run to 
inordinate lengths. The following figures include all the members of indi- 
genous communities, but omit many species that occur only as invaders 
or relics. Of the species that can be considered true shrubland members 
there are — Pteridophyta, 3 families, 10 genera, 1 4 species ; monocotyledons, 
5 families, 12 genera, 14 species ; dicotyledons, 28 families, 49 genera, 
105 species. There are 18 species of Rubiaccae, 18 Compositae, 7 Scrophu- 
lariaceae. There are 13 families represented by one species each. Of 
the 133 species, 22 are abundant, 51 more or less common, 43 occasional 
or infrequent, 17 rather rare. The growth-forms include 4 small tuberous- 
rooted herbs ; 2 simple rosette plants j 20 tuft plants (4 ferns, 10 grass- 
like plants, 2 herbaceous, 3 semi-woody, 1 tuft tree) ; 5 trailing plants ; 
13 lianes (2 ferns, 3 scramblers, 5 twiners, 3 tendril-climbers) ; 19 creep- 
ing plants, including 2 turf-forming, 6 mat-forming, 10 sheet-forming ; 
70 bushy plants, including 6 leafless or scale-leaved shrubs, 20 spreading, 
8 ball-like, 8 fastigiate, 22 divaricating, 4 depressed shrubs. There are 
39 herbs, 8 semi-woody plants, 86 woody plants. Hemi-parasites number 4. 

(5.) The Associations. 

1. River^terrace and Ddyris Shrubland, 

(1.) Lowland, — The association, taken broadly, is dominated by 
Coprosnui parvifiora and Discaria toumatou, and may be modified, a relic 
of river-bed shrubland, or indigenous-induced. On concave slopes in the 
low-tussock grassland, exposed to much wind and insolation, and subject 
to burning, dry debris slopes develojp colonies of Pteridium esculenlum with 
various Rubi, and often a good deaf of Paeaia scaberula. Scattered among 
these are often Disca/ria toumaton, Coprosma parvifiora^ C. propinqm, Corokia 
Cotoncaster f Arislotolia fruticosa. Or a dense scrub of these divaricating 
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shrubs may be formed, with Riilms australia, R. ciasoidea, R, subpauperatus, 
Mitehlenbeckia complexa, Paraonsia capaularist Clematis marata, some or all 
scrambling over the mass. Sometimes Hymenanthera dentata var. alpina, 
as an upright divaricating shrub, is included. Below the densest scrub 
there is little else but Asplenium flaheUifolium. The shrubland of river- 
terraces and stream-fans may be almost identical with the above, or 
contain other species — e.g.y various divaricating coprosmas, Cannichadia 
suhulata, Notospartium torulosum, Mdicope simplex^ Coriaria sarmentosa^ 
Leptospermum acoparium, L. ericoides. Fuchsia ex-cortimta, Myrtua ohcordata, 
Hebe aalicifoUa var. communis, Hebe leiophylla, X Hebe Kirkii, Olearia 
avicenniaefolm, Ca^aainia VauviUieraiL Floor-plants are more numerous, 
and include Hypolepia MiUefolium, Pellaea rotundifolia, Helichryaum Jilicaule, 

(2.) Montane, — At an elevation of c, bOO m. occurs on coarse debris 
near streams an association with Olearia nummularifolia and Coprosma 
propinqua as dominants. There is also much Coprosma rugosa, Caasinia 
fulvida var. mmtana, stunted DracophyUum longifolium, Coproanui pirvijhra, 
and sometimes Adphylla Colensoi, Phormium ColenaoL The floor-plants 
are chiefly Hypolepia Millefolium, Polystichum vestitum, 

(3.) Subalpine. — On debris slopes at c. 1,(XX) m. on small stabilized shingle- 
slips occurs a scrub dominated by C. parvijlora and C, propinq^ia, with large 
open mats of C, ramulosa between. Hymenanthera dentata var. alpina, 
as a dense semi-cushion plant, and decumbent Coprosma serrulata, Draco- 
phyllum unijlorum, Aristotelia fruticoaa, Hebe buxifolia var. odora, AciphyUa 
Colenaoi, Discaria toumatou arc more or leas common. The chief floor- 
plants are Hypolepia MiUefolium, stunted Polystiehum vestitum, Blechnum 
penna marina. Lycopodium fastigiaium, Acaena Sanguisorbae var. pusiUa, 
Triaetum antarcticum. Cletnatis australis is occasional as a liane. Gaya 
rtbifolia occurs infrequently. 

2. Hebe buxifolia - Coprosma parviflora Scrub, 

This occupies large areas on shaded slopes at c. 700-1,000 m., and is 
sometimes apparently a development from the subalpine scrub already 
described. It was formerly still more extensive, but has been broken up 
by fires. Besides the dominants, Coprosma propinqua, C. ouneata, Draco- 
phyUum longifolium, D. uniflorum, Hebe Traversii Casainia fulvida var. 
mantana are more or less frequent. Hebe buxifolia increases greatly near 
streams, and here AciphyUa Colenaoi and Coprosma serrulata are common, 
the latter not developing the creeping form with underground stems, but 
merely becoming decumbent. Notospartium toruhsum occurs in some 
examples of the scrub, up to 950 m. altitude. At the higher elevations 
Hebe lycopod.ioidea is often very common. Of the smaller ^uts the chief 
are QauUheria depreaaa, Ahiaotome aromaiica, Senecio heUidioides, Helichryaum 
Mlidioidea, 

3. Leptospermum Shrubland, 

(1.) Leptospermum Thicket after Orasaland, — At Mount Peel the Lepto- 
apermum shrublands are mainly indigenous-induced after burning of forest 
or grassland, but there are not wanting examples that appear to be of 
primitive stamp. They occur in ail stages from open shrubland to dense 
thicket. Here the association developing on burnt grassland is described. 
Both L, acoparium and L, ericoidea invade burnt areas, usually the former 
dominating. The raoulias, Leuoopogon Fraaeri, Lycopodium fastigiaium, 
L, aoarioaum, that also invade burnt areas, are more or less suppressed 
^ the ropid growth of the Leptospermum, as are Dracophyllnm spp. and 
CfiiuUhma antipoda. The sunnier 8lo})6s favour Leptospermum, the shadier 
DracophyUum, The chief other plants occurring in the later stages are 
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Botrychium australe, small Pteridium escuUntum and Blechnum capense^ 
Uncinia caespitoaa, U. riparia. Microtis unifolia, Prasophyllum Colensoi, 
Lctgenophara petiolata. 

(2.) Leptospermum Swamp. — There are one or two examples of small 
swampy areas on grassland after felled forest with Lepimpermum ericoides 
and L. acoparium dominant in varying proj^ortions. Large mats of Nertera 
depreaaa surround the trunks, among which the water finds its way slowly 
downwards. On the mats are any of Bhtchnum penria marina^ Epilobium 
nummular if oliunii Foratera BulvnUii (slender and “ drawn-up Luzula 
campeaiua vars., Thelymitra longifolia. Hydrocotyle asialica, Uncinia riparia^ 
Praiia angulata^ Ranunculus hirtus, Anisoteme aromalica var. incisa. Some 
of the following shrubs are usually present : Suttonia divaricata, Coprostna 
propinquoy Griaelinia littoralis, W inf era colorala, Podocarpus dmrydioidea 
(this often abundant but small). In shallow depressions Cnrex secia may 
be the chief plant below, and dec^adeiit Phormium tenax is common, the 
decadence partly due to the entry of cattle, which browse on the Phormium 
and Oarex. Where the cover is not dense occur Scirpus inundatus. 
Ranunculus rivularis, Epihhluw pallidifiorum ; and with the conditions 
approximating to bog there is little below but sphagnum, with Blechnum 
penna marina and B. capense prominent on it. 

(3.) Leptospermum scoparium - Exocarpus Bidwillii Association. — Broken 
rocky outcrops in low-tussock grassland at its higher limits often have an 
association dominated by a variety of L. scoparium and Exocarpus Bidunllii. 
The association may be open or closed. The Leptospermum is here a 
depressed shrub with dense, stout, spreading branches clothed towards the 
tips with thick broad leaves. Bather less abundant are the low, dense 
semi-cushions of Exocarpus Bidwillii. Other occasional shrubs are dwarfed 
QauUheria antipoda, Dracophyllum hngifolium, Hymenanlhera detdata var. 
alpina, Hebe Allanii^ trailing Suttonia nummularia. Where the association 
is not specially dense there are, as floor-plants, Lycopodium scarioaum, 
L. fastigiatum, stimted Blechnum capense, Leucopogon Fraaeri. Standing 
above the mass may be Metrosideroa lucida, as a ball-like shrub, and 
stunted Podocarpus totara. 

4. Dracophyllum Shrublands. 

(1.) Dracophyllum longifolium Thicket. — Dracophyllum longifolium is an 
abundant plant in various associations up to c. 900 m., where it is replaced 
by D. uniflorum. It also frequently forms closed associations on rather 
steep, somewhat shaded slopes, and tends to reproduce itself after destruction 
by fire. Floor-plants are in greater number than in the scrub associations^ 
more light penetrating to the ground, the chief species being GauUheria 
depreaaa. Lycopodium fasiigiatum, Aniaotome aromatica, Senecio bellidioidea, 
Leucopogon Fraaeri, Blechnum. capense, Poa Kirkii, Trisetum aniarciieum. 
Some of the following shrubs are usually present : Hebe buxifolia, Ooproama 
parmflora, Caaainia fulvida var. montana, GauUheria antipoda, G. rupeatris, 
Pimelea sp., with Phormium Oolenaoi, Aatelia Cockaynei, Aciphylla Colenaoi, 

(2.) Dracophyllum uniflorum Shrubland. — On rocky buttresses and 
running up steep spurs, thickets or more or less open shrublands dominated 
by Dracophyllum uniflorum are a well-marked feature high up among the 
tall-tussock grassland. D. Urvilleanum also occurs, along with Oauithena 
mpestris, G. depreaaa, Ooproama ramuhaa, C. parviflora, C, aerrulata, all 
in small amounts. The commonest herbs are Gdmiaia apectabilia, AniaoUnne 
a/romcUica, Seneco helUdioidea, Ranunculus Monroi var. dentatua, Foratera 
BidmUii, and Microlaena Col^ou 
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(3.) Dracophyllum rosmarinifolium Dwarf Shrubland, — On the exppsed 
slopes of Middle Peel an interesting dwarf sliru bland occurs in more or less 
extensive patches amongst the fell-field and intergrading with it. The 
Dracophyllurn is dominant, and associated with it are PmtacJwndfa putnila, 
Phyll^hne Colemoiy Drapeles Dieffettbachii, Oaultheria depreasa, Raoulia 
grandifloray Celmisia larimfoliay Lycopodium faatigiatum, 

5. Cassinia Open Shruhland, 

As noted above, Cassinia fulvida var. montana is a member, sometimes 
an abundant one, of various shru bland associations. In the Blechnutn 
capense - Phormium Colensoi belt this Oa/r/ju/w and C. VavrilliersU frequently 
occur in marked amounts, forming an open shrubland. The association is 
indigenous-induced after burning. Burning, though only slightly afFecting 
the Blechnum capense, sufficiently opens the association to allow of the 
free-seeding Cassinia to incnjase greatly, the seedUng being tolerant of 
considerable shade. The remaining plants are those of the origins! associa- 
tion described later. 

0. S^rub of the Upper Margins of the Rain Forest, 

(1.) General.— The forest at its upper margin merges either into tall- 
tussock grassland by way of a narrow scrubby belt, or into one of the shrub 
associations above de^scribed, but there is no broad marginal belt. In the 
gullies the scrub consists mainly of dwarfed Griselinin liitoralis^ Nothopanax 
Colensoif N. arlmreum^ Olearia arhorescens, 0. aincenniaefoUa^ Senecio 
elaeagnifoliuSi Nothopanux simpler. Fuchsia excorticaia, Hebe salicifolia var. 
communis. Rubus australis scrambling over these completes the scrub. 
On the ridges the following are prominent : Leplospermum ericoides, 
Sntfonia australis, Senecio elaeagnifolius, Nothopanax simplex, Dracophyllurn. 
longifolium, GauUherm antipoda. • 

(2.) Senecio elaeagnifolius Dwarf Forest. — On certain broad ridges the 
mixed forest is succeeded by a rather extensive association in which Senecio 
eUieaguifolius is dominant, the remaining shrubs being quite few in numbe.rs. 
The Senecio is here a large shrub, up to 4 m. high, much branched from 
th(‘ base, the branches stout, wide-spreading, naked, with loose [lapery 
bark. Above, the branches divide several times at wide angles, the 
branchlets ending in rosettes of closely-placed large coriaceous leaves of 
oval form, dark-green above, with pale-buff appressed tomentum beneath. 
The shrubs are close together and form a continuous canopy, beneath which 
the vegetation is sparse. Here and there arc slender sparingly-branched 
Leptospermuni ericouics, Nothopanax simplex, N. Colen.soi, Coprosnm linarii- 
folia, Orisdinia littoralis. Smaller still are odd bushes of Coprosma rham- 
noides and GauUheria antipoda, open in habit. The floor-plants are small 
in size and scattered - SIcscAmww capense, Lycofmlium volubile, L, Billardieri, 
Polypodium diversifolinm. Seen from a vantage-point above during the 
flowering season this association is beautiful with its masses of golden 
flower-heads completely hiding the foliage. 
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A Die-back of Pinus radiata and P. muricata caused 
by the Fungus Botryodiplodia pinea (Desm.) Petr. 


By K. M. CcjRTis, M.A., D.I.C., D.Sc., P.L.S., Mycologist, of the Cawthron 

Institute, Nelson. 

[ Read before the Nelaofi Philoeophical Society^ 14th November, 1924 ; received by Editor,^ 
2fith November, 1924 : issued separately, 6ih March, 1926.] 

Platee 6, 7. 

In August of this year the attention of the writer was drawn to the 
presence of what seemed to be an unrecorded disease in two species of 
Pinus in the Marlborough and Nelson Districts. In Nelson the disease 
occurred in trees in the town itself, while in Marlborough it was reported 
in the country, where valuable shelter-belts of P. radiata were said to be 
seriously threatened. On a visit being paid to Marlborough to investigate 
the matter it was found that, while in the case of certain shelter-belts it 
was necessary to take prompt steps to prevent extension of the disease,, 
this disease was not responsible for the general dying-out of pines through- 
out the drier parts of Marlborough ; this is rather due to the combined 
effect of drought, a deep shingly subsoil, and the inroads of various insect 
pests, notably the aphis Chermes pini Koch. The fungus disease, however, 
is sufficiently disastrous in the belts in which it is established to require 
attention, and a description of it is therefore now given. 

General Appearance of Infected Trees. 

The disease can readily be detected from a distance, its chief character- 
istic being the sharp contrast presented by the diseased and the healthy 
parts of the tree. The tip of the stem or of one or two of the higher 
branches dies, the disease then extending downwards for a length of aa 
much as 20 ft. The stem is more often affected than the upper branches, 
and both are more often affected than branches low on the tree, although 
in one exceptional instance the lowest limb of a large tree was found to- 
be wholly invaded by the fungus. 

The surface of an infected area is not sunken or distorted in any way, 
but if sufficient time has elapsed since infection took place for reproduction 
of the fungus to have occurred the pycnidia formed in this process will 
be found studding the host-surface (Plate 6, figs. 1 and 2). The pycnidia 
may occur singlv, but usually they, are arranged in ranks or groups, the- 
ranks being either directed straight up and down the stem or, more 
frequently, arranged in the shape of a narrow horseshoe, directed down- 
wa^ and enclosing in the upper part of the loop the scar of a needle- 
bearing shoot. As a rule the • ranked or curved arrangement is still 
indicated, even when the whole surface is densely covered with pycnidia*. 
The continued growth of the stem eventually separates the shoot-scars 
and tends to straighten the sides of the horseshoe. 

The pycnidia are minute and black, and as they pu^ up the epidermis, 
they cause it first to appear white, and then rupture it into more or less 
elongated slits. On the splitting of the papery-white cuticle the upper 
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surface of the pycnidia lies exposed. The length of the ranks of pycnidia 
varies from that of the diameter of a single pycnidium to 2 cm., while the 
width is frequently only that of one pycnidium, although it may be 
considerably greater. 

Internal Appearance op Inpected Tissue. 

The simplest way to see the effect of the disease is to split the stem 
down the centre for a distance that includes several nodes. If the fungus 
is well established the bark and cortex are dark brown or practically black, 
the xylem has a cinereous tint, while the pith varies in shade from its normal 
rusty brown when only slightly invaded to pure black when the fungus is 
present in quantity. In nearly every case the tissue at the nodes where 
the cones are attached is more h^vily infected than are the internodal 
regions, and it can often be seen that in a single stem infection has taken 
place at several successive nodes, a diseased stem- or branch-tip therefore 
frequently being the result of multiple infection. 

The cones also become infected, but as a rule the fructifications of 
the fungus, instead of occurring in groups or rows, are scattered and appear 
singly as minute black dots piercing the epidermis (Plate 7). 

The Fungus. 

Vegetative Growth in the Host — Whether a wound in the host-surface 
is necessary to enable the fungus to gain entry in the first instance is not 
known ; but, once established, it is an active parasite. Larvae of Sirex 
juvencns L. have been found in wood infected by Botryodiplodia pinea, and 
the death of the wood has been attributed to these larvae, the fungus 
being regarded as merely saproph 3 rtic ; but, as it is quite common to find 
branches suffering from fungus attack without there being any trace of 
the grub, this suggestion is untenable. 

As already mentioned, the path of infection can usually be traced back 
to a node, and then out into the short stems of the cones. It would seem 
that in some instances cones or cone-stems when young have been the 
original parts infected, and that the fungus has then worked down into 
the stem or branch. In other cases, however, infection seems to have 
taken place directly in the stem or branch involved. 

The hyphae, at first hyaline, soon change to a fuliginous shade, and 
finally become quite black, especially when near the surface of the stem. 
The hyphae vary in width, but the older, coloured hyphae are usually the 
largest, attaining an extreme width of more than 10 micromillimetres. 
Here and there may be ,seen hyphae bearing on their surface a close 
arrangement of small papillate outgrowths, suggestive of rudimentary 
haustoria. These hyphae are intercellular in position, and are usually 
hyaline. Growth in the cortex is vigorous, and it soon becomes a 
semi-stromatic mass of crushed de^td cells bound together by numerous 
much-branched hrahae. Later, as the pycnidia are being formed, a true 
stroma is gradually developed beneath the epidermis, and eventually 
practically all the host-tissues outside the xylem become a black stromatic 
mass, which may extend for a considerable distance, parallel to the surface^ 
beneath the seemingly still-intact bark. 

The entry of the h 3 rphae into the xylem takes place with few exceptiona 
by way of the rays (text-figs. 1, 2). In radial sections of an infected area 
almost eveiy cell of the rays, and particularly the median albuminous ones^ 
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will be found to be permeated with the stout, dark strands of the fungus, 
and throughout the length of the ray numbers of slender branch-hyphae 
are given oflF into the tracheids, down whose length they can be traced 
for long distances. The hypha in a tracheid usually runs straight, but it 
gives off, at irregular intervals, further branch-hyphae, which as a rule pass 
directly through the pits in the lateral walls into neighbouring tracheids. 
Here they in turn commence a straight and usually downward course. 
Although h3T3hae in the tracheids are not as a rule as wide as those 
in the cortex, here and there one of greater width may be seen, almost 
filling the tracheid containing it. The colour of these larger hyphae, like 
those in the cortex, deepens with age to a fuliginous shade or to black, 
eventually causing the wood to appear cinereous to the naked eye. 



Fio. 1. — Semi-diagrammatic representation of invasion of the wood by hyphae travelling 
by way of the rays and thenoe into the tracheids. 

Fio. 2. — Portion of fig. 1 enlarged. The hyphae travel chiefly through the albuminous 
cells of the rays, a 362. 

Reproduction . — When the dise^ase was first noticed, in August of 1924, 
pycnidia were already present on the surface. The spores in some of them 
were light brown in colour, but in most they were still hyaline. Similar 
stages may still be found in the original material as well as in that 
gathered in mid-November. The production of pycnidia thus continues for 
some time. The spores are seldom mature when the pycnidia first appear 
through the ruptured epidermis. Even in pycnidia that are known to 
be several months old most of the spores are still pale if not actually 
hyaline. All stages in complexity of pycnidial stnicture are to be found 
(text-figs. 3, 4, 5). They may be simple, papillate, and more or less 
spherical, with the free surface perhaps a little flattened. Two or more may 
occur in a row or group and have their walls in contact. In the next 
stage of complexity, in which more pycnidia are usually present, the walls 
in contact are replaced by common walls, each pycnidium still having its 
own ostiole ; a rudimentary or a well-developed stroma may or may not 
be present in this stage. In the ‘final stage, which occurs in the largest 
pycnidial groups, the combined pycnidia are replaced by a stroma with 
a single locule, one or more ostioles, and one, several, or no partial 
dissepiments. 

The simplest non-stromatic isolated pycnidia are to be found wherever 
pycnidial formation is only beginning. Later, adjoining these pycnidia, or 
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in the region close by, stromatic pycnidia and chambered stromata are 
formed in close juxtaposition. An old row or group of pycnidia exhibits 












Fios. 3, 4, 5. — Pycnidia in difreront stagon. In ng. 3 the pyonidium is single and has 
no stroma. In fig. 4 the pycnidia form part of a small group, and the 
beginning of a stroma is indicated in the area marked with parallel lines. 
In fig. 5 the pycnidia are part of a long mw. A stroma is present, and one 
pvenidium is of the stromatic typo with a single locule and a partial 
dissepiment, x 48. 

Fio. 6.— Spores, young, x 362. 

Fio. 7. — Spores, matura. x 362. 

at one time every grade of pycnidial development, the one basal stroma 
being common to all the pycnidia of the group, with the exception of the 
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simplest younger ones, which in the ranked arrangement occur usually at 
either end of the row, and in the group arrangement at the periphery. 
Even for the youngest isolated members of any group, however, it is usually 
only a matter of time before they too are linked to the main body of the 
group by an extension of the common stromatic base. As already mentioned, 
this stromatic linking has not been found on the cones, where the pycnidia 
as a rule remain isolated from one another. The smaller size and the isolation 
of the cone-pycnidia are probably duo to the greater hardneiw of the cones 
preventing the free ramification of the mycelium evident in the cortex of 
stem and branch, where, moreover, the hyphae are in direct communication 
with the water-supply of the xylem. 

The size of the pycnidia varies from 250 X 250 to 800 X 800 micro- 
millimetres. If they are prevented by mutual pressure from expanding, 
their height exceeds their width. On the other hand, in the complex type 
with the locular stroma the width is usually increased, and may be several 
times as great as the height. The ostiole is shortly papillate. The cells 
composing the walls of the pycnidium are, on the whole, thin-walled, angular 
to rounded, black on and near the surface, fuliginous in the intermediate 
region, quickly paling to hyaline in the interior. 

The spores (pycnospores) are ellipsoid-obovate to cylindrical ; the ends 
arc rounded, the lower one being usually narrower than the upper, at times 
markedly so. The colour of mature spores is fuliginous to fuscous, but 
they may be discharged when immature, in which case the colour is often 
not deeper than a golden-fuliginous. The septation varies. In each row or 
group of pycnidia there are many in which only the non-septate Sphae- 
ropsiH type of spore is to be found, but if the material is kept until 
some of the pycnidia approach maturity, which may mean for several 
months, the older pycnidia show at least a small number of uniseptate 
spores. In certain cases the septate Diplodia type of spore can readily be 
found, but this is rare except when the material had been kept for a 
considerable time. As a rule it is unusual to find the septate spore in 
pycnidia on the cones, where the Sphaeropsis type predominates instead. 
Spores when mature range in size from 24-37 X 14-18 micromillimetres, 
the average being about 32-35 X 14-16 mmra. The sporophores are hyaline, 
and rather stout, attaining a size of from 7-12 x 2*5-3*5mmm., with an 
average of 10 X 3-5 mmm. 

Nomenclature, — The above description closely approximates that given 
by Kickx for Diplodiu pinea (Desm.) Kickx* occurring on needles of 
Pinm montana and P. silve^tris in France, Belgium, and Italy. Kickx, 
and Karsten also, reported a form of the same fungus in the bark of 
P, silvestris and of species of Abies, The only major point of difference 
between the fimgus of Kickx and the present one is that Kickx, and also 
Desmazi^re, who originally described it, failed to notice the locular stromatic 
type of pycnidium occurring on stem and branch when the fructifications 
are advanced in age. But as the material described was on needles, that 
in the cortex being only noticed in passing, the significance of the omission 
is lessened, especially as the stromatic type does not occur regularly in 
the present disease. Moreover, it is only within the last few years that the 
stromatic type has been recognized to be a usual phase in the development 
of the more cbmmon Sphaeropsis or Diphdia phases ; and, as Desmazi^ 
first described his organism as long ago as 1842, the omission of these 


* Ai given in Baocabdo, 8yU, fung, vol. 8, p. 359, 1884. 
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characteristics of the pycnidium is not surprising. Recently von Hoehnel 
has claimed that a fungus known earlier as PJionia nvacrosperma Karst, is 
merely Diplodia pifiea (Desm.) Kickx at the stage when its spores are 
still hyaline. More recently again, Petrak, after insisting on the validity 
of the genus Botryodiplodm for members with grouped pycnidia and spores 
over a certain size, gave a detailed description of Phorna rrmcrospertm 
Karst., adding to it details of structure which had not been given in the 
original description, and including in particular a greater spore-size than 
had been given for Diphdia pinea (Desm.) Kickx. This discrepancy he 
has overlooked, or has perhaps considered it insignificant (seeing that this 
character may show considerable variation), and, on the strength of his 
own })revious assertions concerning the validity of the genus Botryodiplodia, 
has transferred Diplodia. pinea (Desm.) Kickx to Botryodiplodiu pinm (Desm.) 
Petr. Since then, although the generic limits of the Diplodiae are being 
more closely examined as knowledge of the developmental variations 
exhibited by members of the group is acquired, the genus Botryodiplodia 
as Petrak understands it still stands unchallenged. 

The fungus attacking Pinus radiata and P, muricata in New Zealand 
is therefore referred to Botryodiplodia pinea (Desm.) Petr. 

ft 

Control of the Disease. 

As the fungus as a rule works downwards from the tip of the stem or 
branches, control of the disease requires only the removal and destruction 
of the parts infected. The mycelium may reach some inches below the 
fructifications, and also below the lowest sign of unhealthiness in the tree ; 
and the cut should therefore be made about 2 ft. below the lowest sign 
of the disease, the cut surface being tlien protected from parasites by a 
coating of Stockholm tar. 
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Three Fungous Diseases of Salix in New Zealand, 

and some Saproph3rtic Fungi found on the same Hosts. 

By B. Jean Murray, B.Sc., Assistant Mycologist, Cawthron Institute, 

Nelson. 

[Read before the Nelson Philosophical Rocieiy, 'J7th Avqnst, 1924 ; received by Rdilor, 
5th December, 1921 : issued separately, (ith March, 1926 

PlateH 8-11. 


Among the commonest and most beautiful shade and ornamental intro- 
duced trees in the Nelson district are willows of both the “ weeping *’ 
(Salix habylonica) and “ crack (Salix fragiUs) varieties. For some time 
it has been noticed that several diseases, probably of fungous origin, 
are becoming prevalent on many of these trees. In February, 1923, an 
investigation was commenced upon these diseases. It was found that, 
though in some cases both species of willow were attacked by the same 
fungus, the worst disease of each host was caused hy a different fungus — 
e.g„ by Marsaonina on the weeping- willow and Macrophoma on the 
crack-willow. 

On material collected for examination from many different localities 
from Wakapuaka to Tasman numerous saprophytic fungi were also found. 

Three of the worst diseases of the willows in this district, and the fungi 
causing them, are described in the present paper, and notes on a number 
of the saprophytic fungi found on the same hosts are included. 

Marssonina salicicola (Bres.) P. Magn. on SaliXs 

The most serious disease is caused by the fungus Mwraaonina, which, 
though it occurs on both species of Salix, is chiefly found on S, habylonica. 
The parasite attacks the tree with great vigour, causing considerable injury 
and loss, and throughout the Nelson district practically no tree of this 
species has escaped infection. Many have lost branches and are dying. 

(In April, 192*3, since this paper was in print, specimens of the disease 
on Salix habylonica were collected in Ward, Marlborough.) 

The disease was also noticed by the writer in a mild form on weeping- 
willows at Mitcham, South Australia, in January, 1924, and at Aldgate, 
South Australia, in January, 192^). 

Pathological Changes in Salix bahylonica,- The effect of the parasite 
on this host is most noticeable. In trees which are only mildly attacked 
the leaves become covered, principally upon the lower surface, with pale 
reddish-brown spots which have a purple tinge when fresh ; a few brown 
cankers may be seen on the twigs. When badly diseased the tree almost 
completely loses its “ weeping ” habit ; the leafy branches, instead of being 
long and pendulous, are much shorter and tend to grow more upright, until, 
at a distance, the tree might almost be mistaken for one of the upright 
varieties (Plate 8)« 

This effect on the host is due to the shortening of the internodes in the 
diseased ** weeping ” branches, the average distance between any adjoining 
two of the ten nearest the tip in a number of diseased branches being 
0*8 cm., as compared with 2*4 cm. in an equal number of healthy specimens. 
This leads to an increase in the number of twigs, which are produced closer 
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together and are shorter. Weeping branches may be 1 m., 1-5 m. long, or 
more, while on badly attacked trees there may be no true weeping branches, 
but in their place a number of small twigs, a few to 30 cm. long, bearing 
leaves at fairly crowded nodes. The twigs become distorted with cankers, 
and tend to curl upwards. 

When the twig is first infected a small black elliptical spot appears upoB 
it, which rapidly spreads (Plate 9, fig. 1). Upon this spot whitish acerviili 
are produced beneath the epidermis of the host, which they raise and 
finally rupture, setting free the hyaline two-celled spores. As the infected 
tissue of the twig dies, it dries, cracks, and is broken off by another layer 
of spores developing below. In this manner several layers may craek oft in 
succession. The canker spreads along and round the twig, and may join 
other cankered areas, until a large part is involved (Plate fig. 2). The 
infected leaves become covered with spots, described on pages fiO and 61 
(see Plate 9, fig. 3). On badly diseased twigs the leaves, all of which are 
often infected to some extent, are usually very much smaller than those 
on healthy branches, averaging 5*9 cm. in length as compared with 12*5 cm. 
Instead of hanging pendulous against the twigs, they tend to curl and grow 
more at right angles to it ; this is often due to infection of the petiole, 
causing it to blacken and shrivel. The midrib may also be infected, 
when elliptical or elongated black spots appear similar to those on the 
young twigs and petioles. The stipules are often attacked as the leaves 
unfold, when they drop oft at a very early age, while normally they remain 
at the base of the leaf long after it is mature. Eventually the leaves 
become yellowish, and fall prematurely. It was observed in early spring 
that the young leaves were infected immediately on the opening of the 
leaf-buds (Plate 9, fig. 4), infection probably being caused by spores from 
cankers upon the living twigs of the tree, from bud-scales (Plate 9, fig. 5), 
and from dead leaves which had been diseased the season before and 
remained on the ground. Examination of these during the winter and 
early spring sho^yed numerous acervuli still producing a large* quantity of 
spores. 

Spots similar to those on the leaves, bearing typical acervuli and spores, 
were also found on the catkins of the weeping- willow. 

Pathological Changes in Salix Jragilis,- The same fungus as the above 
occurs on the crack- willow, but much more rarely, and then with less 
disastrous effect. Blackened areas may be formed along the young twigs, 
and cankers are sometimes produced on the older ones ; but the main 
effect is seen on the leaves, which become thickly covered on the upper 
surface with dark- brown or black circular or irregular spots, which differ 
from those on the weeping-willow by being smaller and more numerous. 

* On the lower surface of the le4ives of the crack-willow faint small reddish- 
brown irregular spots may sometimes be seen ; these at times become 
confluent. The spots are more numerous on the upper surface of the leaf 
than on the lower. They produce acervuli and spores similar to those 
on the weeping-willow. 

Identity of the Fungus. 

Oenus . — The fungus under discussion was named Marssonia by Fischer 
in 1874. But, as P. Magnus (1906, p. 88) pointed out, this name had 
already been used for the genus Marsaonia Eiarst. of the Oesneriaceae, so 
he altered it to Maraaamna P. Magn., under which title the genus is now 
known. 
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Babenhorst, Saocardo, Engler and Prantl, and other authorities classify 
Marsaonina P. Magn. {— Marssonia Pisch.) as being “exclusively found 
parasitic on leaves/’ and thus distinguish it from the similar genus 
Septomyxa, which is “ saprophytic on stems and fruit.” But Diedicke 
(1913, p. 540) observed that this was not an accurate basis of classification, 
as species of Marssonina had been found on twigs also. He suggested 
that a more exact distinction would be made by limiting Septomyxa to 
those species with a stromatic conical acervulus in which the production of 
oonidiophores occurs typically on the side of the acervulus, and by extend- 
ing Marssonina to include twig-infecting forms with a flat subepi dermal 
acervulus bearing conidiophorea over the basal disc. 

In the present instance the identity of the fungus upon the leaves of the 
willow with that upon the twigs, as is exhibited in the similarity of general 
appearance, shape of the acervulus, and shape, size, and structure of the 
conidia, serves to confirm Diedicke’s statement as to the identity of leaf- 
and twig-inhabiting forms. 

Species , — The only mention of a Marssonina on the twigs of the willow 
is made by Fukushi (1921, p. 1), who found a disease in Japan which he 
thoi^ht was “ probably due to Marssonina^ If this should prove to be 
so, it may be found to be the same species as that occurring on the twigs 
of the willow in New Zealand. Furthermore, the local species does not 
agree with the single species of Septomyxa recorded on this host. As for 
the species of Marssonina found on the leaves, the present species does not 
agree in all respects with any recorded on the willow, though strongly 
resembling three. 


The Fungus on Salix babylonica. 

The spots may be on either surface of the leaf, but are principally on 
the lower surface, where they are circular, not sharply outlined, up to 1 mm. 
in diameter, light purplish-brown (reddish when dry), at first scattered, 
then crowded and confluent until in many cases the whole lower surface 
of the leaf is covered (Plate 9, fig. 3). Where present on the upper 
surface the spots are smaller, dark-brown, and scanty. Upon the spots 
are numerous white acervuli. These are at first circular, often becoming 
confluent, varying in size from 60 to 210 mmm.,* the average size when 
mature being between 150 and 200 mmm., lifting up and breaking through 
the epidermis and exposing the conidia on very short hyaline conidio- 
phores, which are produced over the surface of the flat acervulus. The 
acervulus may be slightly sunken in the centre, due to the collapse of the 
dead host cells below. The conidia are club- or pear-shaped, frequently 
curved, two-celled, the lower cell being much the smaller of the two, 
hyaline, contents granular or guttulate, 11-16 mmm. long by 3-7 mmm/ 
broad (text-fig. 1)., On the young twigs (text-fig. 2) the acervuli of the 
first layer formed subepidermally are similar to those on the leaves, but 
as the canker develops, splitting the cortex and producing new acervuli 
on the successive surfaces exposed, the acervuli are more irregular in shape 
and size. Throughout, however, the spores are identical with those on 
the leaves. 

As mentioned, there are three species of Ma/rssonina that distinctly 
resemble the species under consideration — e.^., M. scUioioola^ M, rubiginosa^ 


* In this Article the oontrsetion ** mmm.’* is used for mioromillimetres. 
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and M. nigriecms. Briefly stated, the species found differs from Mars- 
sonina salicicola (Bres.) P. Magn. in the spots on the leaves being amphi- 
genous, principally hypophyllous, and in having some spores smaller ; from 
Marssonina ruhiginosa (Ell. & Ev.) P. Magn. in the spots on the leaves not 
being “ more definite on the upper surface/^ and in often having larger 
spores which are not always acute below ; and from Marssonina nigricans 
(Ell. & Ev.) P. Magn. in having larger spots on the leaves, the spots not 
being edged with a narrow tawny margin, and in the aeervuli being numerous 
and white. 

The species of Marssonina iound upon Salix in Nelson agrees in all 
important features with Marssonina salicicola (Bres.) P. Magn., and is there- 
fore referred to that species, in spite of the spots on the leaves being 
described as “ epiphyllous," whereas in the Nelson specimens they are 
amphigenous. 




Fios. 1, 2 . — Marsaonina salicicola (Bres.) P. Magn. un Salix. Itahylonica L. 
Sections through an acervuluM with Hporos. Fig. 1, on leaf; fig. 2, 
on young twig, x 330. 

This species has hitherto been recorded only upon the leaves of willows, 
but it is most probable that in the present instance the diseases of leaves, 
twigs, and catlnns are caused by the same fungus. The aeervuli and spores 
produced are identical on the different parts of the tree. Slight differences 
in the size and colour of the spores can easily bo accounted for by the 
differences in host-tissue in the different parts of the tree. 

Marssonina salicicola on the leaves in New Zealand varies according 
to the species of willow upon which it is found. When occurring on Salix 
bahyhnica. it varies towards Marssonina ruhiginosa, the reddish-brown 
spots being more numerous on the lower surface, though the spores are 
usually larger than in M, ruhiginosa and not always acute below. When 
it occurs on Salix fragilis it varies towards Marssonina nigricans, the spots 
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being blackish and more numerous on the upper surface of the leaves, but 
the acervuli produced are neither scanty nor dark as they are in M. nigri- 
cans, However, in the two cases, on Salix bahyloninca and Salix fragilis, 
the acervuli and spores resemble each other so closely that it is doubtless 
the one species of fungus occurring on both willows, the variation men- 
tioned being due to the difEerent hosts. 

Since the three species resemble one another so closely, it will probably 
be found that M, rubiginosa and M. nigricans are merely variant forms 
of M. salicicola, the variation being dependent, as in the species under 
discussion, upon the species of Salix upon which they occur. 

The fungus found in Nelson upon the different parts of both S. hahy- 
lonica and S, fragilis is therefore referred to Marssotiina salicicola (Bres.) 
P. Magn. 


Macrophoma Salicis Dearn. & Barth, on Salix fraejilis. 

One of the more important fungus diseases of the crack- willow {Salix 
fragilis) in this district is caused by a species of Macrophoma. It was 
first noticed on the 8th February, 1923, at Appleby, and subsequently at 
Wakapuaka, Atawhai, and Nelson. 

Effect on Host, — The infected leaf becomes discoloured at the tip. This 
discoloration, reddish-brown in hue, soon spreads over the upper end of 
the leaf, being somewhat sharply limited by a straight or semicircular 
line from the adjoining tissue, which, however, becomes rather ycdlow, 
showing that the fungus is encroaching and the cells dying. Examination 
of this brown tip shows very minute blackish- brown swellings, which indi- 
cate the position of the pycnidia (Plate 11, fig. 2). The tip of the leaf dies 
and becomes dry, as later does also the whole of the infected area, the 
remainder of the leaf becoming yellow, falling prematurely. Trees with 
this disease lose all their leaves when uninfected trees are still green 
(Plate 10). 

It was noticed that the leaves on trees infected with Macrophoma were 
as a rule much smaller than those on uninfected trees, frequently being 
only from one-half to one-third the size. This may be due directly to 
the presence of the fungus, or indirectly to premature defoliation due 
to the disease weakening the vigour of the tree in previous seasons. It 
is quite common to see a branch every leaf of which has a reddish-brown 
tip (Plate 11, fig. 1). 

On some of the tips of both living and dead leaves infected with 
Macrophoma^ Pleospera herharum. was also found. 

Identity of the Funquh. 

The pycnidia of the fungus are distributed more or less densely, are 
very minute, 100-170 mmm. broad, globose or flattened-globose, deeply 
sunken in the tissue of the leaf, amphigenous, having a short broad papilla, 
which slightly raises the epidermis and opens by a circular pore, wall 
somewhat thin, concolorous with, the dying tissue of the leaf, hyaline 
inside ; spores (pycnospores) oblong with rounded ends, continuous, hyaline, 
granula, 16-20 X 6-8 mmm. (most 20 mmm. long), sporophores short, about 
6 mmm. long, filiform. Parasitic on living leaves of Salix fragilis. 

No record has been found of any sjpecies of Macrophoma parasitic 
on any part of the willow or saproph 3 rtic on the dead leaves. Of the 
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Beveial species recorded as saprophytic on dead wood of various Salix sp., 
the one found here most resembles Macrophoma Solids Deam. & Barth., 
in the description of which, quoted below, the points of dissimilarity to the 
Maorophoma in question are printed in italics. 

‘‘ Macrophoma Solids Dearn. & Barth., Myc,^ voL 9, 1917, p. 352. 

“ Pycnidia thickly distributed, sometimes gregarious or seriate, 
cortical, rupturing the epidermis in a cleft or sieUate manrwry 
0»25-0-5 mm. in height and diam. Ostiola thick, shoit or longer 
up to 0-3 turn. Conidia hyaline, continuous, ovoid to oblong or 
fusoii, 12-16mmm. X 6 9 mmm. On dead twigs of Salix exigtia 
Nutt., Billings, Montana.** 

It will bo seen that the species found in Nelson differs from Macrophoma 
Solids chiefiv in the smaller size of its pycnidia, in lacking the (only occa- 
sionally) greater length of ostiole, aTid in the manner in which the pycnidia 
rupture the epidermis of the host. But in many cases in which a fungus 
occurs on different f)art8 of a tree it is usual to find considerable variation 
in the size of the fungus fructifications according to the part in which they 
are formed, the pycnidia formed on leaves being smaller, as a rule, than 
those on twigs or branches of the same tree. Similarly, in pycnidia in which 
the ostiole is developed only until it reaches the surface of the host, as in 



Fu3. .S . — Macrophoma SaliciM Dearn. A Barth, on leaf of 
Salix fragili^ Section throuch a pycnidium with 
Bporep. X 300. 

the present case, it is to be expected that the length of the ostiole would, 
on the whole, be shorter in pycnidia formed on thin leaves than in those 
formed on a branch, where they may occasionally be more deeply buried. 
The manner of the rupture of the host surface as the pycnidia push 
through is again largely a local peculiarity, dependent chiefly on the 
arrangement of the resistant or less-resistant kinds of host-tissue in the 
immediate vicinity of the pycnidia, and also to a certain extent on the 
manner of grouping of the latter — i.e,, whether they are in groups or 
series, and whether scattered or dense. 

Of greater si^ficance is the difference in size, and sometimes in shape, 
of the spores ; but as spore sizes in common occur in the two sets of 
material, and as there is no other species of Macrophoma on the willow 
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which resembles so closely that found in Nelson, the latter is regarded 
as Macrophoma SaUcis Dearu. k Barth, occurring parasitically, instead of 
saprophytically, as previously recorded. 

Gloeosportum Capreae AUesch. on Salix fragilis. 

A species of Gloeosportum on Salix was found by the writer in Nelson 
on the 21st February, 1923. This is the commonest fungus growing 
parasitically on the crack-willows (Salix fragilis) in this district, and it 
also occurs infrequently on Salix babylonica. 

Effect on Host — The fungus occurs only upon the leaves, forming upon 
the upper surface small round or irregular somewhat raised spots, greyish- 
white with a narrow dark- brown margin, varying from 0-5 mm. to 2 mm. 
in diameter, very often confluent and forming large irregular patches often 
up to 1*6 cm. long and exceptionally to 3*5 cm. ; sometimes, especially 
when large and near the margin or tip of the leaf, a large part of the 
diseased area may drop away from the leaf ; there is a tendency for the 
blotches to foUow the veins of the leaf, so that long narrow patches may 
frequently be found along the midrib and larger veins (Plate 11, fig. 3). 
The spots are covered with minute black dots where the acervuli break 
through the cuticle. The under-surface of the leaf becomes discoloured 
with dark-brown areas corresponding to the spots above, but the acervuli 
are borne principally upon the upper surface. 


Identity of the Fungus. 

The acervuli are crowded, brown, small, 80-120 mmm. in diameter, often 
confluent, in which case they are larger, erumpent, lifting up and breaking 
through the cuticle ; conidiophores light-brown, 15-20 x 1-2 mmm., bear- 
ing small oblong to oval, hyaline, one-celled conidia, 5-12 X 3-6 mmm., 
often 2-guttulate (text-fig. 4). 



Fio. 4 . — Oloeosporium Oaflreae Allesoh. on leaf of Sdlix fragilis. 
Section through an acervulus with spores, x 330. 


Gloeosportum Solids West, is the most common species on the willow 
occurring in America and Europe. The descriptions of this species given 
by Saccardo (SyU. Fung., 3, p. 711) and Rabenhorst (Bd. 1, Abt. 7, p. 600) 
are very scanty, but Potebnia (1910, p. 77) published a more detailed 
account describing two kinds of spores, macroconidia 14-16 x 5-7 mmm. 
and microconidia 4-5 X 0*5-1 mmm., while Dearness (1917, p. 360) gives 
the spore range as 15-23 x 7*5-10 mmm. The spores are usually slightly 
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Plate 8. 
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[IF. C. Daviegf photo. 

Mitcropkoma^Salicia Dearn. & Barth, on a crack-wiUow (Salix fragilio L.) which is 
^ losing all its loaves early, while a healthy oraok-willow in the left background 
is still green. 
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Plate 11. 



[ W, C. Davies, photo, 

Fio. 1. — Mar.rophoma Salicis Dearn. & Barth, killing tipa of leavea of StUij: fragilis L. 

The small round spota scattered over the leaves are uauaed by Oleosporium 
Capreae Allesch. 

Fig. 2. — Macrophorna Salicia Deam. & Barth, on tip of leaf of Salix frtigilia L. An 
arrow indicatea the (XMition of some of the numerous small pycnidia in 
the infected area. 

Fig. ,3. — Oleosporium Capreae Allesoh on leaf of Salix fragilia L. Note the tendency 
of the puatul^ caused bv the fungus to follow the veins of the leaf, and of 
the diseased areM to faU away from the leaf. The minute black dots on 
the blotches indicate the aoervuH. 

Fig. 4 — Onomofiia buUata n. sp. on dead twig of SaUx babyloniea L. On the surface 
of the twig may be seen the pustutes caused by the beaks of the perithecia 

^ raising and piercing the epidermis. The round bases of the perithecia, 

some of which are dry, showing the concave manner of collapsing, are 
exposed on the underside of the &rk, which has been partially stripped off \ 
while the depressions left by them may be seen on the wo<m. 
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curved and form short curved white cirri. In all these points this common 
species diifers from that which occurs in the Nelson district, while, on the 
other hand, a less common species, Olmosporium Capreae Allesch., is very 
similar. 

Gloeospitrium Capreae Allesch. (Sacc., SyU. Fung., 11, p. 1010.) 

Spots epiphyllous, large, indeterminate, covering almost the whole leaf> 
brownish-grey then becoming pale ; acervulus epiphyllous, minute, in 
dense clusters of various shapes, covered by the epidermis, fairly often 
confluent, black ; conidia oblong, straight or slightly curved, obtuse 
at both ends, hyaline, continuous, often guttulate, varying in size, 
6 -16 y 2 4 ramm. ; conidiophores narrowed above, hyaline, continuous, 
15-20 X 1-1-5 mmm. 

On still-attached or fallen leaves of Salix Capreae, Munich, Bavaria. 

If this diagnosis is compared with that given for the local species it 
will b(* seen that they differ in two points. In the first place, the conidio- 
phores in the local species are light- brown in colour ; and, in the second 
place, while the measurements of conidia of average size coincide in the 
two cases, those at the extreme of the range tend to be lo'nger and narrower 
in Gloeosporium Capreae. The fact that the latter species occurs on 
8. Capreae, while the local species was iomxd on S.fragilis hnd 8^ hahylonica, 
suggests that the difference may be due to the effect of the different hosts. 
The coincidence in the size of the average conidia of the fungus in the 
two oases, and the fact that, although there is colouring in tlu^ conidio- 
phores of the local species, it is not deep, suggest that these variations are 
not sufficient to justify the exclusion of the local sj)ecie8 from Gloeosporium 
Capreae. 

Fukushi (1921, j). 1) has recorded a disease of Salix purpurea var. 
af^gustifoUa in Japan due to Physalosporu Miyabeana n. sp. and its conidial 
form Gloeosporium. No Physahspora has been found in connection with 
the local species, nor have any twigs been seen here with the cankers which 
are so marked a feature of the disease in Japan. The appearance of the 
spots on the leaves caused by the Japanese species differs from that of the 
species found here. Also, the latter, on the whole, agrees more closely 
with Gloeosporium Capreae Allesch., as which species, therefore, it is, in 
the opinion of the writer, to be regarded. 


Gnomonia bullata n. sp. 

Perithecia black, scattered or more often, gregarious (occasionally two 
perithecia may be found with the beaks united), sunken in the bark, 
which when wet may be stripped off the wood, carrying with it the globose 
perithecia, the round shining black bases of which are then exposed, the 
oases contracting inwards when drying (Plate 11, fig. 4); beak straight or 
bent, 100-390 mmm. long x 230-330 mmm. broad, narrowed above, per- 
forating the periderm and raising the epidermis to form a little round 
pustule through which the tip of the beak projects (text-fig. 5), thickened 
and swollen flask-shaped below, consisting of small blackish compressed 
atigular cells which are smaller and arranged in parallel-fibred structure 
bdrdSring tbe central canal, which is usually bent spirally or may be 
straight ; wall of the perithecia of two layers, the outer consisting of 
several rows of blackish angular thick-walled cells, the inner of several 
3 — Trsns. 
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rows of tliin-walled hyaline parenchymatous cells which are often com- 
pressed laterally (text-fig. 6). 

Asci 70-100 X 12-17 (most 14-16) mmm., clavate, narrowed at the 
apex, sharply attenuate below, having in the young ascus a long filiform 
stalk which in the mature stage breaks off or becomes swollen and 
shortened though usually still basally attenuate; wall of ascus very thin, 
except at the apex, where it is thickened and opens by a pore, S-spored, 
distichous ; paraphyses absent (text-fig. 7). 

Spores oblong-elliptical, some obtusely rounded at both tmds, others 
somewhat rounded-fusoid, straight, more often unequal-sided or slightly 
curved, uniseptate, slightly constricted by the septum which is at or near 
the centre, hyaline, 16-23 X 5 7 mmm., contents granular or guttulate. 

On dead twigs and branches, still attached, of Salii habylonica and 
Salix fragUigy Nelson, 15th September, 1923. 

Throughout the district this is one of the commonest saprophytes 
occurring upon dead twigs and branches still attached to the trees, par- 
ticularly on those twigs which have died the season before It occurs 
more frequently and abundantly upon the weeping-willow than on the 
crack- willow. 

Species. The species differs markedly from Gnomonia phurostylu 
Auersw., tile one species of Gnomonia recorded by Saccardo (Syll. Fung., 
vol. 1, p. 569) for the willow. G. pleurostyla is found on dead leaves ; th<* 
asci are six-spored, the spores filiform lance - shaped, 5(>-55 X 2 mmm. 
Winter, in Rabenhorst’s Krypi. FI. (1887, p. 589), gave G. apimlata (Wallr.) 
Wint. on the willow, but expressed a doubt as to whether the species really 
belonged to this genus ; and later Petrak (1921, p. 176) showed that it was 
identical with a species of Cryptxdiaporthe on Fopulus^ and that it should 
therefore be called Cryptodiaporthe apiculata (Wallr.) Petr. Petrak (1923, 
p. 180) has abo transferred G. salicella (Ft.) Shroet. to Cryptodiaporthe soli- 
cella (Fr.) Petr. E. M. Doidge (1924, p. 56) records Gmtnonia sp. upon 
Salix sp. in South Africa, but gives no diagnosis and does not state the 
species. Moesz (1918, p. 60) describes G. salicina n. sp. upon dead branches 
of Salix alba. IJnfortunately, this paper is not available. These are the 
only records of species of Gnotnonia found upon Salix, and a comparison 
with the other species of Gnomonia found on different hosts shows that the 
species found here does not agree entirely with any of them, and in the 
absence of Moesz’ paper it seems justifiable to separate it as a new 
species. 

Relaliomhip to other Fungi* — As this fungus so frequently occurs on 
dead still-attached twigs which were infected with Marssonina the season 
before, the question arises whether this may be the ascigerous stage of the 
fungus of which Ma/rssonina is the conidial stage. This is not unlikely, 
as Klebahn (1905, p. 336) has demonstrated by cultures and ascospore 
infection the connection between Gnomonia kptostyla and Marssonina 
juglandis (on the bitter-nut Juglans cinerea). On the other hand, other 
species of Gnomonia have been shown to have difierent conidial forms, 
chiefly Oloeosporium, Asteroma, and Leptothynum. Of these genera, Oloeo’ 
sporium Gapreae has been found bn Nelson willows. According to lUebahn 
(1918, p. 317), the conidial forms of Gnomonia belong to the MeUnconiaceae, 
so either Marssonina salidcola or Gloeosporium Capreae may prove to be 
the conidial form of Gnomonia bullata. 

The fungus germinates very readily in water (four hours), (text-fig. 8), 
in nutrient agar (turnip, willow, &c.), and in a solution of soluble substances 
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Kios. 5-8 . — Onomonia bullatu n. sp. 

Peritheoia. x 10. 

0. Perithecium (type with bent beak ) ; epidennin and bark indicated, x 120. 

7. Aaoi, X 830. 

8. Sporea germinated in water~(a) after four and a half hours, (b) after eiaht 

and a half hours, x 330. ^ 


3 * 
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from the willow. Healthy cultures of vegetative growth were readily 
obtained and watched to see if coiiidial stages would be produced, with 
a view to proving whether or no this Onomonia were connected with 
the Marssonina so common on the same trees, or with the Oloeosporiuni 
common on Salix fragilis. So far none of the cultures have produced 
spores. It is also intended to undertake inoculation experiments to 
see if one bf the parasitic diseases may be produced by this common 
saproph3rte. 

Petrak (1921, pp. 176, 180) has proved that several recognized species 
of Onomonia belong to the genus Cryptodiaporthe^ and the question arises 
whether the one under consideration may also belong to the latter genus, 
as in some cases two perithecia were found with their beaks partially or 
completely joined and having a common mouth, and there is always a 
marked thickening round the beak, which suggests the possibility of a rudi- 
mentary stroma, of which, however, there is no other sign. A great quantity 
of material has been available, and careful examination has not furnished 
any evidence in favour of this view. Except in the instances mentioned, 
perithecia were separate, although crowded ; the type of perithecium and 
the structure of the ascus have the marked characteristics of Onomonia, 
in which genus the fungus has been placed. 


SOME SAPROPHYTIC FUNGI FOUND ON THE WILLOWS IN THE NELSON 

DISTRICT. 

Sphaeiiules. 

Cryptodiaporthc saUcella (Fr.) Petr. 

Dead twigs of Salix fragiUs, Toitoi Valley, Nelson, 25th October, 1923. 

(0 Leptosphaeria Salidtiea/rum (Pass.) Sacc. 

Dead leaves of Salix habylonica. Nelson, 20th June, 1923. 

Leptosphaeria Salidnearum is the only species of this genus 
recorded on willow-leaves, but no measurements of asci or spores 
are given in its description. The specimens found here agree essen- 
tially with Saccardo’s description on such points as he mentions. 
The spores are distichous, 3-septate, not or hardly constricted, 
fusoid, mostly curved, 16-29 X mmm., yellowish or light olive. 
The local species is placed tentatively under Leptospha^ia Sali^ 
dnearum (Pass.) Sacc., although lack of detail in the description 
given by ^ccardo prevents final confirmation. 

MetaspJiaeria orthospora Sacc. 

Dead wood, Salix bahyUmica, Wakapuaka, 3rd July, 1923; Maitai 
Valley, ICth Au^t, 1923. 

Dead wood, Salix jragiUs, Maitai Valley, 17th August, 1923. 

The spores of the local specimens are more constricted at the 
median septum, but not at the other two septa, than in those 
described by Saccardo» 

Pleoepora herbarum (Pers.) Rabh. 

Dead fallen leaves, Salix babylonioa and Salix fragilia. Common 
throughout the Nelson district. 

Dead tips of living leaves of Salix fragiUs, the tips having been first 
killed by Maorophoma SaUeie. Appleby, 8th February, 1923* 



AJurbay. Three Fungous IFisemes of Salix i.u New Zealand. 09 


Sphaeroi»sidalb:8. 


Maerophofna Salimria (8acc.) Berl. k Vogl. (Toxt-fig. 9.) 

Common on dead twiga, Salix habylonica. Wakapiiaka, 12th February, 
1923. 

(bmnioii oj) dead twigs, Salix fragilis. Maitai Valley, Nelson, 12th 
September, 1923. 



Flo. Macrophoma Salicaria (8aco.) Berl. & Vogl. on dead wood of Salix babylonica. 
Sectiofi throuch pyonidhim with spores. X 240 


Diplodia salujim Lev. 

Dead twiga, Salix Isibylonka. Maitai Valiev, Nelson, 21st September, 
1923. ‘ 

Dead twigs, SaUx fragilis. Toitoi Valley, Nelson, 19th September, 1923. 

The range of spores was 20-28 X 10-13 mmm. The Spkaeropsis 
stage was oft-en present. 

Meuanooni ai.es. 

Goryneum Salicis Togn, 

Decaying leaves, Salix fragilis. Appleby, 1st July, 1923. 

Dead twigs still attached to the tree. Toitoi Valley, 19tb September, 
1923. 

The specimens found differ from the type in having in most 
cases only the lower cell pale, the upper being the same coloulr, 
fuliginous, as the middle cells. 

Hyalcooraa Saooardoi (Speg.) v. Hoehn. (Text-fig. 10.) 

Dead twigs and leaves of SaUx habyhnioa. Appleby, 8th October, 1923. 

As the only species of this genus recorded on Salvi is Hyaio- 
ceras excipultformis Bubak, which differs from the species found in 
Nelson in general appearance and in having only three septa and 
smaller spores, while the local species agrees with the description of 
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Hyaloceras Haccmdoi (Speg.) v. Hoehn. upon Qanruti except in the 
smaller details of measurement of cilium and stalk, the local species 
is therefore referred provisionally, because of the Jack of relation- 
ship between the two hosts, to Hyahceras Siwcardoi (Spog.) v. Hoehn. 

The measurements of the Nelson specimens arc as follows : 
Conidia 16 -22 X 6-7 mmm. (mosi 18 2()mmm. long). 4-8cptate» 
constricted; one cilium 12-24 > 0-5 1 mmm. on upper cell: per- 
sistent conidiophorc 20-ri0 \ 0*5 I mmm. 



Kkj. 10. — iSporcM of Hytdocpras Saertmioi (Spog.) v. Hoehn. 
on Salix httbylonica. ^ .*<30. 


Peatalozzia funerea Desm. 

Dead twigs, Salix bahylonica. Nelson, 19th 8cpt«miber, 1923. 

As the local specimens of PenUilozzia differ markedly from the 
species of that genus already recorded for the willow, while they have 
all th<^ characteristics of the common species Pesfalozzia fuhnea 
Desm., they are referred to that s])ecies, which, although occurring 
on a wide range of hosts, has not hitherto been Teeord(*(i on Salix, 

The writer’s thanks are due to Dr. Curtis, of the Cawthrou Institute, 
for assistance and advice, and to Mr. Davie.s, of the Cawthrou Institute, 
for the photographs. 
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A New Genus of the Hysterangiaceae. 

By (». H. C’uNNiNGHAM, Mycologist, Departrueut of Agriculture, 
Wellington, N.Z. 


hrfnn ///f W ellihijUm Philomphirnl Saeietif^ /.v/ Orioher. 1U'*4 : rfreirtvJ fty Kdit'ji 
'ilst /)erenihcr, J92J : if(Mued separately, 6th Mar.yhy 1926.] 


WniLK collecting in the Whakatikei Reserve, Paekakariki, Wellington, 
Mr. and Mrs. J. G. Myers obtained abundant specimens of a peculiar white 
fungus, which they handed to the writer for identification. On examination 
this species jiroved unique, and calls for a detailed description of its structure. 

The plants were found growing on rotting wot>d partially buried in the 
liumus of o]>en grassy places in the forest. 8j)ecimens are white in colour, 
and vary greatly in size and shape. The most characteristic feature is 
the presence of numerous sterile lobes, springing from the dorsal surface of 
the })eridium. Theae lobes are dulbwhite, and may be clavate, capitate, 
or fan-shaped, solitary or branched, and are at their bases attached to a 
common pulvinate or globular body, the ]>eridium. This also is white 
externally, and is attached to the substratum by several coarse white 
rhizoids. 

When a mature plant is sectioned longitudinally the lobes are seen to 
be sterile and frequently hollow, the gleba being present only in the basal 
portion or peridium to which the lobes are attached. The function of these 
Jobes is unknown. The gleba may extend for some little distance into their 
base. It is olivaceous in colour, and is traversed by numerous stout 
trabeculae, which arise from a distinct sterile basal disc. It is gelatinous 
in consistency, as is the greater jiortion of the interior of the lobes. 

Htructuhk ok thk Mature Plant. 

Pei'idinm. This consists of two layers, an outer thin cortex or 
exoperidium, and a thick, gelatinous endoperidiuin. The exoperidiuni con- 
sists of a layer, 0*5 1 mm. thick, of loosely-woven, intricately branched, 
colourless hyphae. The hy])hae of which it is composed remain distinct 
during the lifetime of the plant, and at no time are gelatinized, nor do they 
assume the form of a pseudoparenchyma. This layer surrounds the endo- 
peridium. The outer few layers of hyphae are somewhat evanescent, and 
give to the plant a pruinose appearance. 

The endoperidium lies within the exoperidium, and is sharply delimited 
from it. It consists of a thick (5-6 mm.) layer of hyphae, which in the mature 
plant is partly gelatinized. It forms the whole of the internal ])ortion of 
the lobes. At base it forms a pulvinate sterile disc (basal disc), from 
which arise numerous stout trabeculae, which tend to divide the gleba 
into numerous loculos. 

Oleha .' — This is traversed by the trabeculae, wliich give off secondary 
branches, which in turn are divided until an intricately-branched network 
of tramal plates is produced, the spaces between being occupied by lacunae 
lined with the h 3 rmenium. The lacunae are minute irregular spaces, closely 
compacted together save in the centre of the plant, where they are less 
crowded, and are frequently separated by large irregular interspaces. The 
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tramal plates consist of a central gelatinized layer (often absent near tb(» 
terminal ends of the ultimate branches), with a layer on either side composed 
of small polygonal cells — the subhymenium- bearing on their proximal 
surfaces basidia closely compacted into a palisade tissue. The basidia are 
long, cylindrical, frequently branched, and each bears, on short, almost 
obsolete sterigmata, eight elliptical continuous spores. The spores are 
minute, hyaline, and uninucleate. 

Devklohmkn'I’. 

As a sufficiency of developmental stages has not been obtained, the 
account given below is incomplete, and in consequence somewhat dis- 
connected. 

Developing plants first become noticeable as minute globular nodules 
on the upper surface of the rhizoids. Sections at this stage show the whole 
to consist of loosely- woven hyphae. When the plant has attained to a size 
of 3-4 mm., differentiation of the different tissues commences. The plant 
at this stage is globular, save where it is attached at the base, where it 
is slightly flattened. A definite exoperidium is marked ofl’ through the 
remainder of the internal tissues becoming more compacted. In the latter 
a more compact zone of h} 7 )hae appears near the base : from it strands of 
compacted hyphae arise, differentiation proceeding in an upward and outward 
direction until several primary trabeculae are formed. These are partly 
surrounded by irregular and poorly-defined lacunae, due, no doubt, to 
rupture of the hyphae in the vicinity. Next, branches are given off from 
the trabeculae, and in turn these branch so that the loosely -woven network 
of the gleba is formed. Within the margin of these branches small lacunae 
arise, and around the inner siu*faces of these appear the subhymenial ceUs, 
which soon give rise to basidia. No specimens have been obtained showing 
the first formation of these lacunae, so that it is not known whether the 
formation of the regular hymenium is preceded by production of occasional 
basidia from irregular scattered papillae, as in Gallacea (1924). Growth of 
the trabeculae and smaller branches continues in this manner until a well- 
developed gleba is produced, this tissue appearing in plants of a diameter 
of 6-7 mm. 

Later lacunae form within the peripheral zone (here temjed the 
“ endoperidium lying beneath the exoperidium. (Jolatinization of the 
trabeculae, central portions of the tramal plates, and endoperidium com- 
mences shortly aft^r glebal differentiation, until at maturity all the glebai 
tissue, save spores, hymenium, and subhymenium, is gelatinized. 

Devdopmmt of Lobtu*. - These do not appear until glebal differentiation 
is well begun. They arise as small outgrowths from the dorsal portion 
of the endoperidium, and enlarge until they appear as distinct clavate 
or capitate bodies. They arise from the portion of the endoperidium 
immediately underl3dng the exoperidium, and are thus in all probability 
not derived from potentially sporogenous tissue. While still small they may 
again produce secondary and even tertiary lobes. Lobes may arise from any 
part of existing lobes, but generally arise from the vicinity of their attacl)- 
ment with the peridium. In large specimens the lobes became hollow, but 
no further stage of development than this has been observed. The plants 
are indehiscent, spores being released by gradual decay of the plant. 

As no plants possessing these peculiar lobed structures have been 
described, tne writer believes the genus to be undesoribed, and proposes to 
name it PAaUoboto, on account of its phalloid-like spores and basidia, and 
the lobed character of the peridium. 



Tbaks. N.Z. Inst., Vol. 56. 


Plate 12, 



FiM p, 19, 


Fio. . — Selected plants, urai size : showing iations in size and peci 

lobes so c*"- ici ristic of the genns. 

Fig. . — Section of | X 2 : showing struci of lobes and gleba, 



TBAiiS. N.Z. Inst., Vol. 56. 


Platk 13. 



[Q, Ounnitighamt photo. 

Section of plant, X 6 : an, ondoperi^um ; ftr, oxoporidium ; I, sterile lobed 
portion ; 6<ia, sterile base ; fr, trabecula. 
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Phallobata n. gen. 

Peridinni sessile, indebiscent, variously shaped, crowned with 1 -several 
large single or branched sterile lobes; of two layers — an external loosely- 
woven intricately “branched layer of hyphae (the exoperidium), and an 
inner thick gelatinized layer forming the body of the lobes ; attached to 
the substratum by numerous coarse rhizoids. 

Gleba permanent, consisting of numerou.s anastoinozing gelatinized 
tramal plates, enclosing minute lacunae, divided by several stout trabeculae 
springing from a sterile base into several loculae ; hymenium lining the 
free surfaces of the tramae. Basidia 8-spored, subclavate or cylindrical, 
branched ; spores borne on short slender sterigmata (or subsessile), 
continuous, hyaline or tinted, smooth, uninucleate. Cystidia and other 
aberrant cells absent. 

Habitat : Saprophytic upon decaying wood. 

Phallobata alba n. sp. 

Peridium white or greyish-white, depressed-globose, globose, elliptical, 
or tuberous, up to ?30 mm. wide, 35 mm. high, crowned with 1-several 
sterile lobes : attached to the substratum by numerous coarse white rhizoids. 
Lobes springing from the apical portion of the peridium, cylindrical, clavate, 
capitate, pulvinate, or irregular, white, smooth or rugose, pruinose, dry, 
frequently hollow within. 

Gleba olivaceous, traversed by numerous gelatinized hyaline trabeculae, 
arising from the sterile pulvinate basal disc, enclosed within the broad 
gelatinized endoperidium. Lacunae elliptical, ranging in size from 0*1 mm. 
to 2 mm. or more. 

Spores smooth, continuous, almost hyaline, rounded at both ends, 
2-3x1 rnium. 

Habitat : tlregarious on rotting wood in grassy places in the forest. 

Distribution : Forest reserve, Wbakatikei, Paekakariki, Wellington, 
45m.; J. G. MyerSy Mrs, Myers! 2nd dune, 1924. J. C. Neill/ J, G, 
Myers ! 16th June, 1924. 

Type collection. Herb. No. 1187. 

Systematic Position of the Genus. 

The earlier stages of development and glebal characters would place the 
genus in the family Hysterangiaceae, as defined by Fisher (1900). The 
S-spored branched basidia and subsessile minute uninucleate spores would 
place it in the Phallales. It more closely resembles the genus Phallt^ast^ 
Morg. than any other, but is separated on account of its being indehiscent, 
and in the possession of the queer lobes, so characteristic a feature of the 
plant. This genus, together with Phallogastery would serve as a connecting- 
link between the Phallales and the Hysterangiaceae, and for this reason 
should be placed in an intermediate family. As such does not exist, it is 
retained in the H)rsterangiaceae for the present. 

Literature cited. 

OuNNiNOHAM, G. H., 1924. The Development of Gallaoea Scleroderma (Cke.) Lloyd, 
Trans, Brit, Mye, 8oc„ vol. 9, pp. 193-200. 

Fisohkk, Ed., 1900. Hymenogastrineae in Kngler and Prantl. Nai. Pfianzerfam,, 
pp. 296-3li 



74 


TraHsactions. 


Third Supplement to the Uredinaceae and 
Ustilaginaceae of New Zealand. 

By G. H. CuNNiNCH\M, Mycologist, Department of Agriculture, 
Wellington, N.Z. 

[Head bejort'. the WellhujUtn Phihutophlml Sttriety, ht (kUd^er, 1U24 : rtreired by Editor, 
Editor, 31 M December, 1921 : iM/nted eefmrately, bth Marcht 1926.\ 


lIliKDTNA(7EAE. 

ADDITIONAL SPECIES. 

The collecting of the following species adds a fourth family to the 
Uredinaceae of New Zealand. 


CRONARTIACKAK. 

Teleutosori subepidermal. Telcutospores unicellular, catcnuliih*, apedi- 
cellate, united laterally into columns or piilvinate masses : epispore ('oloured 
or hyaline, smooth ; basidium external. Uredosori with or without peridia. 
Uredospores catenulate or borne singly on distinct pedicels. Aecidia 
jiresent or absent. 

This family, although not recognized by certain workers, is, I believe, 
sufficiently characterized by the catenate telcutospores to warrant retention. 

Sydow (Mon. Tired., vol. 5, p. 502, 1915) places Chrysonnf.vo urul 
fiardayella in the Chrysoinyxeae, a subfamily of the Melampsoraceae. 

( h I n V 80 M YX A TTnger . 

IJng., Beit. very. Path., p. 24, 1840. 

Melampeornjm^ (8ulircH*t.) Arlh., He^. Sri. Conijr. Hot. Vienne, p. ins, IWHJ. 

Heteroecious. ('ycle of development includes 0, I, II, III. 

0. Spermogones immersed, iiask-shaped. 

1. Aecidia erumpent, with definite peridia. Aecidiospores globose to 
elliptical ; catenulate ; epispore hyaline, covered with coarse deciduous 
warts ; germ-j>ores indistinct or wanting. 

II. Uredosori with or without peridia, pulverulent, erumpeTit ; peridia^ 
when present, delicate, evanescent. Uredospores catenulate, apedi(^ellate ; 
epispore hyaline, verrucosc ; germ-pores indistinct. 

III. Teleutosori erumpent, waxy, pulvinate, becoming velvety. Teleuto- 
Mpores catenulate, in simple or branched chains, unicellular, eilij)tical ; 
epispore hyaline, smooth, thin ; germ -pore apical, obscure. 

Distribution : Europe ; Asia ; North America ; India. 

The aecidia, when present, occur on species of Picea : the uredo- and 
teleuto-spores on Empelrum, Pyrola, Rhododendron, and Ledum. 

The uredospores occur in chains, and peridia may be present or absent ; 
when present they are usually evane.scent and difficult to detect, save when 
sections are made through nearly mature sori. Between the uredospores 
in situ large interstitial cells are present. The telcutospores are catenulate,. 
and become compacted into pulvinate sori. They germinate without a 
period of rest, giving to the sori a characteristic velvety appearance. 
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1. Chrysom 3 rxa Rhododendri (DC.) de Bary. Ericaceae. 

DB.. Hot. Zeit., p. a09, 1879. 

('redo Hhodmlendri l){\, FL Fr.. voJ. «, p. 8C, 1816. 

Cneonoi Hhododendri Link.. Sp. PI., vol. 2, p. Hi, 1826. 

Colensporinm Rhododendri Sohrciet., in Oohn'H Bt ilr.. Bd. 3, Heft 1, p. 6H. 1879. 

0. Spermogonea aniphigenous, flask-shaped, honey-yellow. 

1. Accidia hypophyllous, .seated on elongate yellow spots. Peridium 
irregular, laterally compressed, 0*5 3 inni. long, 0-25 - 0*75 mm. high, 
margins hyaline, lacerate. Spores globose, subglobose, or elliptical, 
20-44 y 14-20 mmm.* (Sydow) ; 17-45 v 12 22mmm. (DB.) ; epispore 
hyaline, closely and finely verruculose, save for a smooth longitudinal strip 
along one sidi* ; 2-2*5 mmm thick : germ-pores indistinct. 

II. Uredosori hypophyllous, seated on discoloured spots which are 
visible on the upjier surface, minute, 0*2 -0-5 mm. diam., circular or 
irregular, bullate, solitary, or more frequently in scattered groujm of ;i-15 
or more, orange-yellow, ruptured epidermis inevident ; peridium delicate, 
evanes(^ent, hyaline. Spores eatenulate, interstitial cells evident, obovate, 
elbptical or subglobose, 18-2(> X 15-21 mmm. ; epispore hyaline, closely 
and finely verruculose ; 2-2*5 mmm. thick ; cell contents orange-yellow, 
granular, with one prominent central nucleus ; germ -pores indistinct. 

III. Tel(*uto.sori hypoj>hyllous, seated on small discoloured spots 
which arc visible on the* upper surface, minute, ()*2-()*5 mm. diam., 
<ircular, pulvinate, brownish-red, ruptured epidermis inevident. Spores 
eatenulate, chains 80 130 mmm. long, shortly cylindrical or prismatic, 
20-30 X 10-14 mmni.; epispore hyaline, smooth, 1 mmm. thick, with an 
annular thickening at the summit of the uppermost cell ; germ-pore apical, 
obscure. 

Host : Rhododetdron sp. cult. On leaves. Herb. No. 1630. II. Strat- 
ford, Taranaki, W. Pettigrew/ 4 Nov., 1924. 

Distribution : Europe ; Asia. 

This species has been introduced from Europe with the host. Only the 
uredo stage has been collected, and the determination has been made from 
this. It agrees closely with the published descriptions and with^thc 
uredo stage of herbarium specimens in the possession of the writer. 

The aecidia occur on Picea eecAm and P. ohovata in Europe, the uredo- 
aud teleuto-spores on numerous species of Rkododet}dron. The life-cycle is 
but imperfectly known ; the teleutosporcs germinate in early summer, 
producing basidiospores which may infect the leaves of Picea. The 
resultant aecidiospores may infect Rhododendron leaves, and in these the 
mycelium apparently overwinters, producing uredo- and teleuto-spores the 
following summer. 

Pl’CCUNIAf’EAE (Tribf. PHRAOMIDKAE). 

Kuehneola Magnus. 

Mag., Boi. Centr., vol. 74, p. 169, 1898. 

Autoecious. Cycle of development include.s 0, II, III. 

0. Spermogones subcuticular, flattened, hemispherical. 

II. Uredosori erumpent, pulverulent, without peridia ; of two kinds, 
primary and secondary. Primary uredosori usually associated with the 


♦ In this article the contraction “ mmm.” is used fur micromillimetrei. 
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i^nnogones, aparaphysat*^ ; setiondary uredosori frequentJy paraphysate. 
uredosporea borne singly on distinct pedicels ; epispore rough, hyaline ; 
germ-pores equatorial (?), obscure. 

III. Teleutosori erutnpcnt, aparaphysatc. Tcleutospores divided by 
transverse septa into 3* several cells ; epispon^ coiourod or subhyaline, 
smooth : gerin-pores solitary, apical ; pedicels hyaline, sliort, fragile. 

Distribution : Europe ; North and South America ; India. 

Members of this genus are in Europe confined to the Rosaceae, but in 
North and South America they occur in addition on the Malvaceae. The 
solitary New Zealand species has been introduced with the host. 

The teleutospores clmructerize the genus, and appear as if several single 
teleutospores of some coronate species of I^romyces were superimposed 
one upon another, the lowest being attached by the pedicel to the sorus. 

1. Kuehneola albida Magnu.s, Lc. Rosaceae. 

Chry^otnyjra albida Kouhn, Bot. Centr., vol. l(i, p. 154. IHS.'I. 

Uredo Mitelleri Schroct.. Krypt. FI. Srhles.f vol. .'1, p. 375. 1SS7. 

Phragmidium afhidum Lo^jerh., Miith. Bad. Bat. Verh.^ p. 44. 1K88. 

Knehveoln Uredinifi (Link.) Arfh., A. Am. FI., vol. 7. p. 18(1, 1912. 

0. Spermogones epiph)dlous, in small groups, seated on discoloured 
spots, depressed-globose, 0*1 -0*2 mm. diam. 

II. Primary uredosori epiphyllous, surrounding the spermogones, in 
crowded groups, 0*5-1 *25 mm. across, usually somewhat elongate, often 
arranged in a circinate manner, bullate, pulverulent, orange-coloured, 
fading to palbd cream, surrounded by the ruptured epidermis. Hecondar}' 
uredosori hypopyllous and caulicolous, frequently seated on discoloured 
spots which are visible on the upper surface, scattered, or mon* frequently 
in crowded irregular groups, circular, small, ()*l-()*5 mm. diam., bullate, 
pulverulent, lemon-yellow, bleaching to a pallid cream-colour with age, 
aparaphysatc. Spores elliptical, obovate, or more rarely subglobose, 
20-30 / 17-24 mnim. ; epispore hyaline; moderately and bluntly echinu- 
latc, 1-1*5 mmm. thick ; cell-contents lemon-yellow, vacuolate ; germ-pores 
indistiuct (probably 3 or 4, ecpiatoriab Arthur). 

III. Teleutosori hypophyllous, scattered or in small groups, circular, 
0*2-4)*5 ram. diam., pulvinate, tinted yellow, ruptured epidermis inevident. 
Spores 5-13-celled, commonly 5-6, cylindrical or cylindrical-clavate, 
86-110 X 18-24 mmm., each cell 17-40 x 15-24 mmm., trapezoidal, sonit*- 
what coronate above ; epispore thickened from below upwards, 1*5 mmm. 
below, apex 3-5 mmm., hyaline or tinted yellow, smooth ; pedicel per 
sistent (or wanting), short, hyaline, delicate ; germ-pore solitary, situate 
in one of the projections at the apex of each cell. 

Host : Rvhus frutirosus L. On leaves and stems. Herb. Nos. 246, 
1637. 

II. Tokomaru, Wellington, 6 Dec., 1920. Kauri Gully, Auck- 

land, G.H.C.f 2 Mar., 1921. Helensville, Auckland, E. Bruce Levy! 
3 Feb., 1921. Opotiki, Auckland, M, Davey / 25 Oct., 1920. Te PuL\ 
Auckland, R. Waters! 18 Feb., 1922. Wairoa, Hawke’s Bay, E. H. 
.ithinson ! 12 Oct., 1924. 

Distribution : Europe ; North America. 

The uredo stage only has been collected in New Zealand ; this, in a 
previous paper (Tram. N.Z. Imt,, vol. 54, p. 690, 1923), was in error 
referred to Gymnoconia PcckianUy the caeomata of which it resembles 
closely. Dr. B. 0. Dodge (United States Department of Agriculture, 
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Washington), to whom spccimons wore submitted, wrote pointing out this 
error, and in addition forwarded material for comparative purposes. On 
examination and comparison of the specimens of KueJineola aUnda kindly 
forwarded by Dr. Dodge with New Zealand material I find the two to 
be identical. Oymnoconia Pechiam should therefore be deleted from the 
record of Uredinaceae occurring in New Zealand. 

ADDITIONAL HOSTS. 

Puccinia pedatissima G. H. Cunn. (Trans. N.Z. hist., vol. 54, p. 673, 1923). 

Host: Onrisia macrocarpa Hook. f. Herb. No. 1633. On leaves. 
III. Roaring Creek, Arthur Valley, Otago, E. //. Atkinson I 18 Jan., 1920. 

This host is endemic and conhned to the South Island (Cheeseman, 
FI. N.Z., p. 549, 1906). 

Puccinia Elymi Westnd. (Trans. N.Z. Inst., vol. 55, p. 1). 

Host : Brornns sterilis L. Herb. No.s. 1638, 1639. On leaves. II-III. 
Roadside, Ashburton, Canterbury, J. C. Neill f 18 Oct., 1924. 

This host is an introduced plant, common throughout the agricultural 
areas of New Zealand. 


U8TILAGINACEAE. 

ADDITIONAL SPECIES. 

Tolypospobium Woroniu. 

Wor., Abh. Senck. Nat. Oes., vol. 12, p. 577, 1882. 

Sori forming a granular spore-mass at maturity, usually in the 
inflorescence, commoidy in the ovaries, formed of numerous spore-balls. 
Sj)ore- halls consisting of few or many spores, opaque, dark-coloured, 
permanently united, sterile cells absent. 

Spores bound together by ridged thickenings or folds of th<‘ episporr. 
dark-coloured, irregular in shape, smooth or roughened on their fren* 
surfaces ; germination similar to that of Vstikujo. 

Distribution : Europe ; Asia ; North and South America ; Ceylon ; 
India ; Africa ; Australia. 

The following endemic species is the only one that has been collected 
in New Zealand. The genus is fairly well represented in Australia, for 
MoAlpine (Smuis A us., p. 186, 1910) records seven species. Species of 
the genus are confined to the Gramineae, Cypcraceac, and Juncacea(\ 
The genus is characterized by the very firm spore-balls, their dark colour, 
and the anion of individual spores by folds of the episporc. , It is separated 
from Thecaphora by the more compact nature of the spore-balls, and 
chiefly on account of the much darker colour ; from Sorosporinm in the 
balls being permanent, although in this latter genus certain species occur 
in which the balls are also permanent. In such a case they are separated 
by the presence of (in Tolypoaporium) the peculiar ridg^ folds of the 
epispore. 

1. Tolyposponum littoralc n. sp. (Fig. 1.) Cyperaceae. 

Sori in ovaries, usually destroying all in the inflorescence, concealed 
within the glumes, subglobose to elliptical, 1-2 mm. long, black, at first 
agglutinated in firm masses, becoming apparent only upon rupture of the 
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perigynium, when pulverulent and granular. Spore-balls of 20-50 or more 
spores firmly and permanently united by ridged folds, irregularly elliptical, 
subglobose or an^ar, 48-110 X 40'70mmm., black, opaque. 

Spores irregular in size and shape, obovate, cuneate, or angular, 
15-25 X 14-20 mmm. ; epispore dark brown, smooth on the united laoes, 
covered with coarse deciduous tubercules on the free, 12 mmm. thick where 
smooth, up to 8 mmm. thick on free surface, often with lateral winged 
projections at margins of free surfaces. 

Host : Cladium Hifiloni T. Kirk. In ovaries. Herb. No. 1640. Sea- 
shore, Tauranga Harbour, Auckland, J. €. Neill! G. H. C., 20 Jan., 1924. 
(Type.) 



Kig. 1. — Tnlyj)()HfHtriutn litlomle («, H. Ciiiui., on (ladium HniUmi 
T. Kirk : spore- ball ( > 320) and spores ( x MK)). 

The host is endemic and confined to the North Island, where it is 
apparently common on the margin of certain lakes (Cheeseman, FI, N,Z,^ 
p. 787, 1906). 

I have been unable to germinate the spores. The spore-balls of this 
species are so firm that separation of the spores is not possible unless the 
balls are first boiled in lactic-acid solution, or treated for some time with 
caustic-soda solution. The spores appear as if covered on their free sur- 
faces with large, irregular, deciduous tubercules, the crevices between 
giving to the spores a decidedly areolate appearance The spores are not 
unlike those of T. lepidosperma McAlp., in that they are thickened and 
much roughened on their free surfaces, but the spore-balls are quite dis- 
tinct, being much larger in size, more irregularly angular in shape, and 
spores are much larger. 


Farysu Raciborski. 

In a former paper on the Ustilaginaceae of New Zealand {Trans, N.Z. 
Inst,, voL 55, p. 414, 1924) the name Elateromyces Bubak was used for a 
genus characterized by the presence of ** elaters ’’ in the sori. I find that 
the name Fasysia was used by Baciborski for a species {F, javanica Racib.) 
possessing this same character, and, as Raciborski’s name has priority, 
the three species included in Elateromyces should be cited as under : — 

Farysu Raciborski, Ball. Acad, Sci. Cracovic, p. 354, 1906. 

F^ nigra n. comb, 

Sjm. Elateromyces niger Q. H. Cunn. 

F, olivacea (DC.) Sydow, Ann, Myc,, vol. 17, p. 42, 1919. 

Syn. EkUeromyces olivaceus (DC.) Bubak. 

F, endotricha (Berk.) Sydow, l.c, 

Syn. Elateromyces ^otrichus (Berk.) 6. H. Cunn. 
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When in England recently 1 examined the type of this last species 
(Herb. Kew., No. 4748), and find that the description given in my 
former paper is inaccurate, the spores especially being wrongly described. 
The following amended description has been drawn up from the type 
specimen : — 

Farysia endotricha (Berkeley) Sydow, l.c. (Fig. 2.) Cvperaceae. 

Sori on peduncles and main axes of the inflorescences, not in ovaries, 
jet-black, compact, elliptical, up to 20 mm. long, 8 mm. wide ; elaters 
short, up to 5 mm. long, stout, black, curled, giving to the sorus a 
decidedly velvety appearance. 



Flo. 2. — Faryaia endotricha (Bt*rk.) Syci. ; a. sporos from 
Gahnia panci flora T Kirk ; R])or('H from typo 
material at Row ; both iVK). 

Spores globose or shortly elliptical, 12“ 18 rnnim. diam. ; epispore dark- 
olivaceous or dark chestnut-brown, 1 mmni. thick, covered with numerous 
flattened irregular tubercules, the crevices between giving a distinct areolate 
appearance to the spores. 

Hosts : - 

Gahnia sp. On peduncles. Type : Herb. Berk., Kew, No. 4748. 
Auckland, Sindair ! 

Gahnia pauciflora T. Kirk. On peduncles. Herb. No. 2190. Silver- 
stream, Upper Hutt, Wellington, H. Hamilton! Jan., 1924. 

The latter host is endemic, and not uncommon throughout both Islands 
(Cheeseman, FI. N.Z.. p. 793, 1906' With this emended description it 
will be seen that the areolate nature of the epispore markings separates 
this from the other two species recorded from New Zealand. The figure 
given by Berkeley is inaccurate in that the elaters are much exaggerated, 
and the spores do not arise from them as his figure represents. 

In the Fafysia (Vstilago) mdotrieha folder at Kew (labelled “ 11 , tricho- 
phora Kunze ") are numerous collections. In working over these I found 
that only the typo collection, consisting of one specimen from which 
Berkeley prepared his illustration, is of this species, all others being 
Farysia olivacea (DC.) Syd. This applies also to the “ co-type ” specimen 
of Cooke, which was acquired when his herbarium was bought by the Kew 
authorities. 

ADDITIONAL HOST. 

Ustilago Avenae Jens. (Trans. H.Z, Inst., vol. 65, f). 405, 1924). 

Host: Avena saliva L. In inflorescences. Herb. Nos. 1496, 1601. 
Tapanui, Otago, J. C. Neill! G. H. C., 12 Feb., 1924. Winton, South- 
land, J. C. NeiU! 15 Feb., 1924. 



80 


Tramadiona. 


NOTE. 

Urocystis Anemones = Tuburcinia Anemones. 

In a recent paper Liro has shown, as a result of examination of the 
original material, that Tubureinia Fries and Urocystis Kabh. are identioal. 
As Tuburcinia has priority, this name should replace Urocystis. The genus 
should therefore be cited as under: — 

Tubukoinia Fries, Syst. Myc., vol. 3. p. 439, 1832; and the species on 
p. 430 of my previous paper,— 

T. Anemones (Pers.) Liro, Ann. Univ. Fennicae Aboensis ser. A, 
tom. 1, No. 1, p. 55, 1922. 

Liro has split the original into several species; but to me, judging 
from the descriptions given, all are races of the one species. 


Botanical Notes, including Descriptions of New 

Species. 

By H. Carse. 

[Bead before the Auckland Institvte^ 26th Noimnber, 1924 : received by Editor^ 2Hth 
Nwiembe/r, 1924 ; issued separately, Hth Marche 1926.^ 


PTERIDOPHYTA. 

Filicbs. 

During recent years many alterations have been made by European 
pteridologists in the classification and nomenclature of ferns. As far 
as New Zealand genera are concerned, various species of Aspidium and 
one Nephrodium are now classed under Polystichum, the remainder of the 
Nephrodia and one Polypodium being known as Dryopteris. Polypodium 
temllum is now Arthropteris tenetta ; DavaUia novae-zealandiae is Leptolepia ; 
Asplenium umbrosum is restored to its place as Athyrium; A. japonicum 
is Diplazmm japonicum ; Lomaria is Bleohnum ; and so on. 

For some time I have been in correspondence with Dr. Carl Christensen, 
of Copenhagen, who is the Buropeaa authority on ferns, and from his 
notes much of the followup information is compiled. Quotations from 
his notes are followed by his initials (C. C.). 

1. Dryopteris punctata C. Chr. 

Syn. Polypodium punctaitum Thunb. (Manual^ 1006) ; P. puncUUum 
var. ruguhsum (Thomson). 

It is a .true Hypolepis^ not at all a Dryopteris as listed in my Index^ 
where I followed Bugler and Prantl. In the Supplement to the Index it is 
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placed under Hypolepis. The typical Hypolepis punctata ie very difterent 
from your plant, which is Polyj^ium mgosulum Labill. (not rugulosum, 
as commonly spelled). ... 1 call attention to the fact that the genus 
Hypolepis totaUy lacks true ' scales t.e., flattened trichomes ; the vesti- 
ture is always formed by hairs — t.e., trichomes formed by one cell or a 
single row of cells. By this character Hypolepis may always certainly be 
known from Dryopteris” (C. C.) 

2. Dryopteris parasitica (of New Zealand authors). 

Syn. Nephrodium moUe {Manual^ 1006). 

The specimen sent [gathered at Kaitaia, North Auckland] resembles 
closely a common form widely spread in tropical countries. It is, however, 
scarcely typical parasitica (L.), and should probably be named I>. dentaia 
(Forsk.) C. Chr. The typical paf<mlioa of Linnaeus is Chinese and, intei' 
alia, characterized by the frond not being narrowed downward.’’ (C. C.) 

3. Diplazium japonicum Bedd. 

Syn. A splenium japonicum Thunb. 

The form from Kaitaia corresponds closely with the original descrip* 
tion and figure of D. conyruum Brack, and 1 do not hesitate to refer it to 
that species, but 1 am rather in doubt how it may be distinguished from 
D. japonicum . . . without having access to a large number of specimens 
from central Polynesia. I should prefer to name your form provisionally 
D. japonicum^ suggesting that it is presumably that form described as 
Z). congruum Brack.” (C. C.) 

There is another form occurring in the far north with longer pinnules 
which are more or less deeply toothed, and a form gathered at Te Whaiti, 
between Rotorua and Hawke s Bay, is still more deeply lobed. These 
Te Whaiti plants were gathered by Dr. Petrie and Mr. H. B. Matthews. 
A plant which they brought to Mr. H. B. Dobbie has developed pinnules 
more deeply lobed and a more open character. It appears to me to 
correspond very closely to the description of the late T. Kirk’s Asplcnium 
undnrosum var. tenuifolium. Dr. Christensen has not yet seen this form, 
but I hope to forward specimens to him shortly. 

4. Asplenium lamprophyllum sp. nov. 

Rhizoma breviter repens 7~I0mm. longum, vel densum, pallide viride, 
squamis paucis fugitivis. Stipes 15-20 cm. longus, teres, alte canaliculatus 
a parte superiore, a parte postica atro-purpurens. Frondes 10-56 cm. 
longae, lO-^lb cm. latae, oblongo-lanceolatae, pallide virides, subacuminatae, 
supra luoentes, erectae, submembranaceae, oipinnatae ; rhachides teretes, 
a parte superiore canaliculatae. Pinnae numerosae, 5*16 cm. longae, 
2*5-5 mm. latae, lanceolatae a parte inferiore pinnatae, £ pinnatifidae ; 
rhiaohis secundaria late alata. l^nnulae 15-30 mm. longae, late cuneatae, 
alte lobatae, lobis oblongis obtusis. Sori obliqui angusti 3-9 mm. longi, 
costis piopii^ui, raro prope margines. 

A beautiful light-green bristly-shining fern, often growing in close 
masses 3-10 ft. in diameter. Rhizome shortly creeping, 7-10 mm. long, 
or stout and compact, pale green with a few scattered dark linear-lanceolate 
scales. Stipes 15-20 cm. Tong, terete, deeply grooved in front, usually 
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purplish-blaok and scaly at the back, green in front. Fronds 10-55 cm« 
long, oblong-lanoeOlate, slightly acuminate, light green, brightly shining 
on upper surface, erect, submembranous, bipinnate ; rhachis terete, 
grooved in front, with a few deciduous scales. Pinnae numerous, ascending 
below, horisonUl above, 5-15 cm. long, 2-5-5 cm. wide, lanceolate, sub- 
acuminate or acuminate, partly pinnate at base, the mater part pinnatifid : 
secondary rhachis broa^y winged, with a few ^rk scales. Pinnules 
15-^ mm. long, broadly cuneate, deeply lobed, lobes oblong, obtuse. 
Sori oblique, narrow, 5-9 mm. long, close to the midrib, seldom near the 
margin. 

HabiUU. — North Island ; Maungataratara, Whangaroa County ; 
Aponga, Maungatapere, Whangarei County ; Great Barrier Island ; vicinity 
of Aucldand City ; Mauku, Papakura (H. B. Dobbie !) Franklin County ; 
Te Aroha, Piako County. 

This fern has for many years been accepted as '' a form of Aspleniutn 
bulbiferutn,'* Not being satisfied with this determination, I submitted 
specimens to Dr. Christensen, who remarks : This is a very interesting 

fern, and it is a wonder that till now it has escaped the attention of 
pteridologists, for it certainly is not A, butbiferum . . . but a species 
of Asplmium, as far as I can see, undescribed. A close comparison of the 
specimens with several dried and living specimons of A. bulbi/erutn (in 
our Botanical Garden) show that scarcely one character is common to 
them. ... I conclude, then, that it is an undcscribed species. If you 
agree in this I think you will describe and name it.'* 

Asplenhm lamprophyllum usually occurs on or among rocks in shady 
woods ; occasionally it is found on the lower parts of the trunks of trees, 
and sometimes on clay banks. Especially fine specimens are to be seen in 
the small woods among the lava blocks at Mount Wellington, near Auck- 
land I have not yet seen specimens from farther south than Te Aroha. 
but probably it will be noted in other districts. 

5. Blechnum capense (of New Zealand authors). 

Syn. Lomaria capensis {Manual^ 980) ; L, procera (Thomson’s 
Ferns, 67). 

The three varieties received are certainly very interesting. A close 
study in the field is very necessary before finally deciding that these forms 
really bdong to a single species. ... Is your fern really conspecific 
with Bhohnum capense, a ^uth African fern ? B. oapeme is said to be 
distributed over the whole Tropical and the South Temperate Zone, but 
I ^ve little doubt that a comparative study based upon rich material 
will affirm my idea that several duttinet species of more definite geographical 
range can be distinguished. This being the case, your fern should probably 
be named B. proomm (Forst.).” (C. C.) 

6. Hypotepis. 

'‘The three forms sent as Hy^lepis tenuifolia, H. Petrieana, and 
Dryopteris punctata C. Chr. are as under 

(1.) jET. tenuifoUa Bemh« 

(2.) H. punctata (^unh<) UabL Syn. H, Petrieana Catse. 

‘<(3.) B, fugasula fLabill.) J. Sin^h. Syn. Dryopteris punctata (see 
No. 1 of tMfl pa|^)f 
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" H. punctata differs from the other two in its pale, almost glabrous 
Stipes and rhachises. Hooker and Baker united H, punctata and H, rugo^ 
aula under Polypodium, hence comes this confusion.’* (C. C.) 

Owing to this confusion, no New Zealand student of ferns appears to 
have been aware that H. punctata was indigenous. It was classed as '' merely 
a form of H. tmuifolia.'' I was not satisfied with this view, so that when 
Dr. Petrie drew my attention more closely to this fern I did not hesitate 
to describe it as a new species {Tram, N,Z, Inst., vol. 50, p. 64, 1918). 

H. ruyomla is distinguished from H. punctata by its red rhachises 
and its viscosity.** (C. C.) 

Of H. tmuifolia there are at least two quite distinct forms, which may 
eventually have to be separated. One is a tall robust plant with a rhizome 
and stipe 10 mm. or more in diameter. The other is much smaller. 


7. Polypodium dictyopteris Metten. 

“ Rhizome small, short, knot-like . . . emitting woolly rootlets, 
some of which cl^ep and produce new tufts of fronds.” (Manual, 81). 

On lava rocks on the Auckland Isthmus the juvenile form of this fern 
produces a creeping rhizome 3-15 in. long, with tufts of fronds, or single 
fronds at intervals. As a rule by the time the plant attains maturity 
the long rhizome has disappeared, leaving the tuRs or single fronds as 
separate plants. 

Mr. J. W. Brame, of Aucklamd, who has devoted many years to the 
study of New Zealand ferns referring to this fern, writes, — 

” Our last outing resulted in my obtaining a suite of specimens better 
than any I have before seen. Among them I have noted as follows : — 
(1.) Roots branching and producing single fronds or tufts of fronds 
at nodes of both main roots and branches of same ; these all juvenile. 
Roots upwards of 12 in. long. 

” (2.) Two or more tufts of fronds connected by a root ; these both 
adult and juvenile. 

**(3.) Adult or mature fronds, well spored, from 2) in. to 14 in. long, 
and some of them 1 in. wide when fresh. 

” (4.) In some instances fronds, instead of being ‘ tufted at top of 
rhizome,’ seem to be produced in series, with short intervals between, 
along the rhizome, as in some of the dwarfed forms of P# auatrale.** 


8. Gleidienia. 

I call attention to my Indetr Fil. Supj^ where I, after examina- 
tion of type specimen of 0. circinata Sw, (Herb. Stockholm), have changed 
the names thus, and, no doubt, correctly : — 

“ 1 . 0, dreinata Sw, (1806), not authors. Syn. 0. dicarpa R. Br. 
(1810). 

2. 0, miorophylla B. Br. (1810). Syn. 0. circinata of authors. 

** Tour series should thus be named — 

1. 0. circinata with its var. hedstopkyUa. 

** 2. (?• microphyUa (0* circinata ot yours). 

May Q, aipina be maintained as a distinct species ? ” (C. C.) 

Much confusion has been caused through the mixing-up of these two 
Ijjiecies, and xnany writers in New Zealand appear to infer that there are 
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great diSicultieB in disttnMoishing them. After a oonsiderable amount of 
^udy in the field I find that they have very distinct characters which will 
enable the student to tell the one from the other almost at a glance. 

Tht! following are some of the main differential characters : — 


Soales and hain 
Sefipents — 
Colour 


<?. circincUa (syn. Q. diearpa). 
Reddish-brown, often very dense 

Pale gTMn, upper surface dull, 
usn Ay very glaucous below 


Shape Suborbioular. apex truncate or 

rounded, pouched 


Sporangia 


1-2, rarely .1, dull yellowish -white 


O, micropkylia (83m. G, ctretaoto). 

Dark reddish-brown, less dense. 

Dark green, upper surface 
polished, pale-yellowish below, 
less often glaucous. 

Triangular on a broad base, inner 
margin curved, giving apex 
an outward direction, apex 
subacute. 

1-4, rarely 5, bright shining- 
yellow. 


Environment does undoubtedly affect the outward appearance of these 
two species, as suggested by Dr. Cockayne in Some Notmorthy Neo) Zealand 
Fermt p. 55. In the shade the pouch-like segments of G. cirdnata (formerly 
known to us as 6^. dicarpa) are almost flat^ the scales and woolly hairs much 
less developed. But the shape remains. In circinata the segments are 
invariably suborbicular, in microphyUa triangular with the inner side curved 
outwards ; the sori of the former always show same with 2 sporangia of a 
dull yellowish-white, the latter almost invariably some with 4 sporangia 
of a bright-fellow hue. 

The majority of writers on New Zealand ferns appear to infer that the 

g pe form of 0. ciroinata Sw. ( « 0, dicarpa of authors) does not occur in the 
ominion. This I have long held to be a mistake. T^en I sent specimens 
of what I took to be the type form and variety heciatophyUa to Dr. Christensen 
he had no hesitation in recognizing the one as the type, the other as the 
variety. I sent specimens to the Sydney Botanic Gardens. Mr. B. Cheel, 
to whom they were submitted, writes : The specimen of 0. ciroinata 
marked * Type ? ’ seems to me to closely approach our Port Jackson plants 
of 0. dicarpa B. Br., and mi^ not be specificaUy different from that species, 
but the specimen labelled ' (?. circinata vat, hedstophyUa (A. Cunn.) ’ seems 
to me a well-marked form.” 

A specimen received from Sydney labelled ” 0, dicarpa ” can readily be 
match^ in this country, so that I think wc may take it that 0 , circinata 
{0. dicarpa of authors) is here represented by the type plant and its two 
varieties. 

G. ciroMota var. heoUtofAylla differs from the type in being smaller and 
^re densely woolly. This seems to me to be the result of environment, 
ie the variety is found in cold, sour land, exposed to sun and wind. The 
form known as var. aipina seems to pass by jnadual steps from var. 
heoiatophyUaf some of the subalpine forms of which it is almost impossible 
to distinguish frdm dlpifkx,’ 


• SPBRMOPHTTA, 

9. Lepyrodia TraversU F. v. Muell. 

The habitat of this very local plant is men in the Manual as ” Swamps 
between HamOton and Oha^, mkdle Wi^to district. Chatham Uanda : 
Abundant in p^iy simtkps,” 
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Siuce this was written the plant was discovered on a peat bog near 
Kaitaia, in the far north of Auoluand. 

Recently I found it occurring very plentifully in peat bogs at Tauhei, 
in the Morrinsville district, about twenty miles east from the Ohaupo 
Swamp. Here it was very much larger than I had seen it elsewhere. The 
Manual gives it ^^2-6 ft. high.’* The Tauhei plants, growing among tall 
Leptospemum scrub, are 4-10 ft. high, the stems being thick in proportion. 

Lepyrodia will probably be extinct before very long. The Eaitaia 
Swamp has been drained and the plant is no longer seen. I understand 
that drainage and fires have destroyed the Ohaupo plants, and doubtless 
the same fate will shortly overtake those at Tauhei. It is more than probable 
that other colonies of Lepyrodia may exist among the thousands of acres of 
still undrained swamp in the middle Waikato area. The distribution of 
this plant at stations so widely separated as the Chathams, the middle 
Waikato area, and Kaitaia is noteworthy. 


10. Pittosporum umbellatum Banks and Sol. 

In woods near Whangaroa Harbour the leaves of juvenile plants are 
deeply ternately lobed, passing gradually on the upper part of the branch 
to the ordinary elliptic-oblong or lanceolate-oblong form. I have not 
noticed this heterophyllous form elsewhere. 

In the same woods I foimd two mature trees, in fruit, on which the 
majority of the leaves are rather narrower than usual and are deeply lobed 
or bluntly toothed. 


11. Pittosporum pimeleoidcs R. Gunn. 

In Tranks. N.Z. Inst., vol. 53, p. 365, 1921, is an article on P. cornifolium 
\. Cunn. by D. Petrie, in which it is shown that that plant is in all 
probability unisexual, that the male flowers are produced in 6-^-flowered 
umbels, and that the female flowers are solitary or rarely in pairs. 

In studying P. pimeleoides I And that the same thing occurs. The 
male flowers are produced in terminal umbels of 4-8 flowers, each flower 
on a long slender pedicel. The female flowers are solitary or in pairs on 
ranch shorter pedicels. It is to be noted that binate female flowers and 
capsides are much more common in this species than in P. cornifolinm. 


12. Pseudopanax L>esaonii C. Koch. 

. In the Manual this species appears under the heading ** Leaves of young 
plants not markedly different from those of old ones.’' 

Sopie years ago the late Mr. Cheeseman told me he suspected there was 
a form of this pmnt (or possibly a distinct species) in which the juvenile, 
leaves differ materially the mature ones, ^ce then I have kept 
& lookout, and here give the result of my observations. 

In the juvenile plants of what I take to be typical P. Lessonii, as. 
described in the Mamud, the leaflets hardly differ in ahape from those of 
mature plants. In my specimens, from slmibB 2-5 ft. high, the leaflets 
are 2-4 in. long, rather more deeply toothed. 

The cthtur form is very different. In the {imture state the leaves are 
usually 5-fo!iolale, leaflets oblong-lanceolate, linear-lanceolate, to linear^ 
pblong, 3-d in. long, more coriaceous than in the t 3 rpe form. 
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The juvenile form of this plant is often difficult to distinguish from the 
trifoliolate form of P. crmaifolium, though, as a rule, the leaflets are less rigid. 

The plants from which these specimens were obtained are 1-6 ft. in 
height, none showing signs of having flowered at any time. I have divided 
them into two sets — (a) those having 3-5 or 5-7 leaflets, and (5) those 
having 1-3 leaflets. 

(o.) Shrubs 4-6 ft. high. Leaflets 3-5, 5, or 5-7, broadly or narrowly 
linear, 4r-10in. long, J-lin. wide, distantly, bluntly toothed, an incurved 
hook at the end of each tooth. 

(6.) Shrubs 1-4 ft. high (possibly merely younger states of above). 
Leaflets 1-3, narrow linear, 3-10 in. long, J-1 in. wide, toothed as in (a). 

So far I have seen two only of this form in flower. My specimens were 
gathered in various places between the North Cape Peninsula and 
Coromandel Peninsula. 

Mixed with these is a juvenile form which the late Mr. Cheeseman 
suggested to Mr. John Bishop, of Titirangi, might perhaps prove to be the 
Chatham Island P. macrocarpa, 

13. Dracophyllum Matthewsii sp. nov. 

Frutex P. Uuifolio A. Cunn. affinis, sed in partibus omnibus minor. 
Truncus i 4*5 m. altus. Rami graciles non verticillate. Folia l(^-30cm. 
longa, 12-25 mm. lata. Fanicula 10-28 cm. longa, semper pendula. Flores 
quam in D. UU'^olio minores et minus densi, rubro-purpurei vel nigro- 
purpurei. Capsula 2 mm. in diam. Floret tempore vemo. 

A shrub or small tree allied to D. latifolium A. Cunn., but smaller. The 
branches are not whorled as in that species, and are much more slender. 
At the extremities, where the leaves occur, they are only in. in diameter. 
Leaves 4-12 in. long, ^1 in. wide at broadest part, tapering to an acute 
point. Panicles 4-12 in. long, always drooping. Rbachis and branches 
jellowish-green in colour, as also sepals. Petals purplish-red or almost 
black ; anthers white tinged with pink. 

P. kUifoKutn A. Cunn. var. MaUhetvm Carse, Trans. N.Z. Imt. vol. 43, 
p. 238, 1911. 

Hob. North Island : Dry ridges in forests from Mongonui County to 
Oreat Barrier Island and Waitakerei Ranges. September-October. 

This plant bears a general resemblance to P. latifolium^ but the smaller 
eize in all its parts, the pendulous panicle, the difference in colour of its 
flowers, and the differing flowering-period (September instead of January) 
distinguish it clearly from that species. 

In the preparation of this paper I am greatly indebted, for specimens, 
information, and assuftance, to Dr. Carl Christensen, of Copenhagen ; 
Dr. Petrie, of Auckland ; Mr. E. Cheel, of Sydney ; and to Messrs. H. B. 
Matthews, H. B. Dobbie, J. W. Brame, and J. Bishop ; to all of whom I 
gladly tender my thanks for their valuable assistance. 
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Dactylanthns Taylori. 

Ordo* Balanophoreae ; Tribe Sjmonorieae. 

By H. Hill. 

[Head before ike Hawke n Bay Philosophical Bociety, 17th July, 1924 ; received by 
31st December, 1924 : issued sepamidy, 6th March, 1926 . ) 

Plates 14-17, 

The root^parasite Daclylanthus Taylori, although known in a slight way 
since the year 1865 (1), has hardly received that attention from botanists 
which it deserves. The plant is fairly widely distributed over the North 
Island, to the north of latitude 40*^ S.« ranging in bush country from near 
the sea-coast to inland, where it is found at an elevation of over 3,500 ft. 
The paucity of references connected with the life-history of the Dactyl- 
atUhus in this country must be set down to difficulties in the way of a 
83 rBtematic study of this plant, as until quite lately the date of flowering 
was not known, and few botanists have tht^ opportunity of seeing the 
growths in situ. 

The illustrations given in (3), pi. 30. figs. 1 and 2, show attachments 
of tiny Dactylanihus rhizomes to the host, also the form of the host attach- 
ment in the case of well-grown host attachments on separation from a 
rhizome. So also pL 31, fig. 1, illustrates pistillate spadices as they appear 
when growing on a bank in the gloom of the bush, and fig. 2 shows 
rhizomes with pistillate flowers as found attached to a host ; pi. 32 
further shows the spadices of a staminate flower surrounded by a 
perianth made up of sepals and petals in different whorls. 

In Cheeseman (5), vol. 2, pi. 178, there is a rhizome with pistillate 
spadices only, attached to a host : fig. 1 illustrates a single staminate 
spadix, and fig. 10 gives a spadix showing both male and female flowers. 
There is no capitulum at the end of a scaly stem terminated by a perianth 
containing from 18 to 28 spadices, each spadix crowded with anthers, as 
illustrated in the margin, and as shown in pi. 32 of my paper (3). 

As illustrated by Dactylanihus^ by Cordyceps, by Bagnisia, and by 
another undescribed specimen of a parasite in my possession, the study of 
parasitism presents many attractive features that offer suggestions for 
inquiry in several directions in relation to animal and vegetable life. These 
parasites have allured me to Taupo and the inland bush country adjacent 
to Opepe on many occasions, owing to the fact that the time of their 
flowering was unknown. In the case of Dactylanthus only isolated speci- 
mens of staminate inflorescences have been seen, and much remains to be 
learnt of the other parasites named. 

Since the issue of Cheeseman 's fllustrations of New Zealand Flora (1914) 
up to March of this year, it had not been possible for me to go to Taupo 
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except in early spring, midsiimmer, and midwinter. Each time Taupe 
was visited, a visit was also made to Opepe, in the hope of finding some- 
thing new and rare in connection with parasitism. Pistillate spa^ces of 
DactyUmihus with fruit were usually obtainable, but never the staminate 
spadices, although the evidence was plain enough that the staminate flowers 
had bloomed. 

Having decided to spend three months at Taupe, commencing in late 
December, 1923, it became possible to visit Opepe and the surrounding 
bush country where Dactylanthns and other rare plants are to be found. 
January and February, however, were unusually dry, and there was not 
a trace of fungoid growth or of active parasitic life. Towards the close 
of February, however, the weather broke, and soaking rain continued off 
and on during March until the date of leaving for Napier, on the 23rd. 
Although the weather was unfavourable, it was decided to visit Opepe 
on the 2lBt March with my native companion, Tamati te Kurapae, chief 
of the Ngatituwharetoa, who knows the bush country well. We arrived 
at our destination, eleven miles from Taupo, at 8.30 a.m. 

Although hundreds of spadices of Dactylanthua have been examined by 
me from time to time, I have not seen a spadix with staminate and pistil- 
late flowers as shown in pi. 178, fig. 10, of Cheeseman (5). This must have 
been sent to Cheeseman by Mr. Frank Hutchinson, jun., from the Puke- 
titiri Bush, although rhisomes and inflorescences were sent by me to 
Mr. Cheeseman on many occasions. 

The forenoon was spent in the bush seeking for Bagnisia and Cordycepsn 
but our quest for the former was fruitless, though Oardyoepa were abundant. 

Rain drove us from the bush in the early afternoon, and we sought the 
shelter of a camp of native rabbiters, where we obtained information about 
Oordyceps and idso obtained a number of live specimens, which the Maoris 
call the makaroa. The rain having ceased, we started for the gully where 
in former years the late Mr. A. Hamilton, of the Dominion Museum, 
and I had spent many delightful hours in the collection of botanical 
specimens, dec., and where Hbo the late Mr. Cheeseman, F.L.S., of the 
Auckland Museum, had accompanied me in our search for BagnUia and 
JOactylufUkuB, On approaching the glen I confess that my thoughts were 
itct unmixed with s^ness, for only a few weeks earlier Dr. Donald Petrie, 
M.A., .T.L.S., an ardent botanical friend had visited me at Taupo but he 
was not well enough to go to Opepe. 

When the .Maori in whose wh^ we had taken shelter from the rain 
learnt that we were seeking for waewae-te-atm, by which name Dactyl- 
af^u$ is Imown to them, they asked to accompany us, for, although they 
had heard of the plant ^m others, they had not seen it growing. They 
knew the pm4e-reiffa^ which Taylor says was the native name of the 
Dodyhnihua, but which the Taupo natives apply to Bagnisia HiUii, family 
Burmanniaoeae : see (5), vol. 2, p. 198. 

The country extending from the plateau near Opepe, 2,300 ft. above 
sea-level, giud^y descei^ in the direction of Lake Taupo in a series of 
deep ciuiu^like valleys fxnt 1,000 ft. The valleys run lakeward like the 
spokes of a wheel bom the circumference towards the centre, and each 
valley in its upper ps^ reweteuts a glen, sometimes wider and sometimes 
deeper than o&ers, out all are waterless. On the ba^ grow many kinds 
of shrubs, surfi as Andia^ PiUomrumy Weififnamia, Arietoteha, Carpth 
dehMy among ferns mid lyoojppiu, and in summer most of them are tn^y 
fairy deUs. Oh entering the glen there was a sfarong perfume notioeaUe, 
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which was at first set down to the moistness of the air; but it i^ew 
stronger as we moved down the valley towards the banla &om umich 
specimens of Dac^ylarUhus had hitherto been collected. Although the place 
was so familiar to me, I had never had the slightest suspicion that the valley- 
fioor was a veritable garden-meadow of Daciy^nthus, Opening out, along the 
dry floor of the valley for a chain or more, appeared hundred of flowers in 
clumps. Some were in bud, some half-opened, some in full bloom, measur- 
ing 5 in. across, the whole forming a picture that was quite new to us all. 
As shown (Plates 14, 15, and 16, fig. 1), the flowers are all staminate, and arc 
raised from 1 in. to Sin. above the surface. They formed a picture never 
before seen by us, and expressions of pleasure and of wonder were frequent. 
I was reminded of the bed of Bagnisia plants found less than half a mile 
away ; but the Dactylanthus flowers were far more numerous, and much 
larger, and covered a considerable area. The perfume was overpowering, 
and reminded me of my first find of Dcu^ylanthus, more than twenty-five 
years ago, at Matarau, near East Cape. Near-by small rhizomes attached 
to small host-roots were foimd. These had pistillate flower-heads, which 
are much shorter than those attached to the rhizomes carrying staminate 
flower-heads, but are not buried in the ground as is the case with the 
staminate-bearing rhizomes. All the rhizomes with staminate flowers are 
buried some inches in the earth, and are much larger and different in shape 
from the rhizomes producing pistillate flowers. A number of clumps of 
the flowers with rhizomes and host attachments were carefully dug up 
and packed for removal as specimens, and the following is a description 
of the various parts ; — 

Host Roots. 


Roots of Pitiosporum and Aralm are the ones most frequently attacked. 
Those with staminate rhizomes, which are buried some inches below the 
surface near the place of attachment, are sometimes 1 in. or more in 
thickness. The rhizome when fresh can easily be separated from the host 
by means of boiling in water. The expanded surface of the host very closely 
resembles the petals of a pansy (Plate 16, fig. 1), and suggests a powerful 
auction as between host and rhizome. There is no trace that the host suffers 
from the attack of the parasite, but from specimens collected tiny rhizomes 
attaoh themselves to a root not at the end but on the side. fully 

^wn, however, the rhizome always represents the terminal end of the root, 
l^te 17, fig. 1, shows the appearance of a host attachment after separation 
from the rhizome. 


Rhizomes. 


The rhizomes containing pistillate flower-heads are much smaller and 
flatter, and possess warty-looking shoots over the whole surface. The 
flower-stem is much shorter than in the case of staminate flower-heads. 
The staminate rhizomes are buried in the ground and grow to a muc^ larger 
size than the disc-like rhizomes bearing pistillate flowers. When dug up 
most of the specimens of rhizomes containing staminate flowers had shoots 
growing in bundles not unlike bundles of young asparagus. These do not 
appear to teach maturity, but die away following the decay of the spaces 
forming the staminate inflorescences. From ^e inside of the rhizome 
there radiates from the centre, where it is attached to the host, a series of 
smooth ridges corresponding to the depressions in the petal-like surface 
of the hostt These extend to the oortiem layer on the outside, where tiny 
shoots are fanned. Under the microscope these shoots are of two kinda-^ 
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one containing tiny leaves, the other a polleu-like luatorial having the 
appearance of resin. When freah, some of the rhizomes can be cut with 
a knife and arc not unlike pith. The colour is pur[)le, and the taste is 
neutral. The rhizome hardens by exposure, and when soaked in water 
gives it a deep-golden colour. 

Flowers. 

A. Staminate. - - A flowor-shoot from a ataminate rhizome varies in 
length from 4 in. to Sin. Scales appear sparsely alotig its whole length, 
increasing in number and form up to the ])erianth. As sliowu in Plate 16, 
fig. 1, the perianth consists of sepals and }>etals, the former being wider 
and shorter, the latter linear-oblong, the up})er tip showing enlarged corners 
like a cat’s ears. The petals vary in colour from a light to a dull jiurple, 
and the sepals are streaked here and there with a faint purple colour. The 
number of leaves in the perianth (see Plate 16. fig. 2) varies from 18 to 28, 
as seen. The perianth encloses 20 or more spadi(‘.cs. Each 8j)adix is not 
unlike a canoe-paddle or beaver’s tail, the upper [)art of which is crowded 
with anthers as shown in the illustration. The anthers are very numerous, 
and arc attached to the spadix in a small curve, from left to right. The 
anthers split lengthwise, and are full of pollen, which resembles under the 
microscope the resin-like material in the warty shoots of a rhizome. At the 
place of attachment of spadix and j>etal there is a tiny claw (Plate 16, fig. 1, c). 
In the centre of the spadices is a small abortive pistil. 

B. Pistillate . — ^A pistillate inflorescence consists of a scaly stem shorter 
and less robust than the ataminate one. It is terminated by a perianth 
enclosing 30 or more spadices (Plate 16, fig. 3, c). Each spadix consists of 
a number of pistillate flowers along its whole length. The style and stigma 
persist up to the time when the seed is ripe, as do also two tiny scale-like 
attachments to the ovary. The fruit is a small nut, hard and dry. On 
the removal of the skin-covering the white portion has the appearance of 
boiled rice, or coconut. Under the microscope no embryo could be found. 
In all the specimens examined no single spaaix was found containing both 
male and female flowers as shown in Cheeseman’s illustration (6). The 
flowers are dioecious, sometimes monoclinous. 
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Geologry of the Rakaia Gorge District. 

By P. T. Cox. 

[Read before the CanteHmry Philosophical Soeiely, 4th June, 1924 : received by Editor^ 
doth JtUy^ 1924 : issued separately ^ (ith March, 1920. \ 

Plate 18. 
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(fl.) Permian or Triasaic Sediments. 
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(r.) OetaceouH Sediments. 

(d.) Tertiary Igneous KocKh. 

(e.) Pleistocene Sediments. 

4. Morphology. 

5. Conclusion. 

Literature cited. 

1. INTRODUCTION. 

The district dealt with in this paper is that immediately surrounding the 
gorge through which the Rakaia River passes before issuing from the 
mountainous region of the Southern Alps on to the Canterbury Plains — 
or that part of the valley of the Rakaia River which lies between the 
Mount Hutt Range, Fighting Hill, and Round Top, the southernmost 
peak of the Rockwood Range. The general structure of the area is that 
of an aggraded, glaciated valley, into the floor of which the river has 
re-entrenched itself. In the central part of the district the river in thus 
lowering its bed has encountered a barrier of resistant Tertiary and pre- 
Tertiary rocks, and has cut through it a winding gorge. 

References to the Rakaia Gorge district are found in many of the 
reports of the early geologists of this country. The most comprehensive 
accounts of the stratigraphy and general geology of the area arc those of 
Haast (1871), in a report on the Malvern Hills, and Cox (1884), in a 
report on the Selwyn and Ashburton Counties. Since the work of Cox, 
however, there has been no further investigation. An attempt is there- 
fore made in this paper both to give a more detailed account of the district 
than has hitherto been published, and to examine some of the problems 
which the outcrops present in the light of the newer conceptions of the 
geological history of New Zealand which have evolved during the last 
forty years. 

Thanks are due to Professor Speight for assistance both in the fleld* 
'and in preparation of this paper ; to Mr. P. G. Morgan for his kindness in 
obtaining for me the rock analyses included below ; and to Mr. S, Sylvester 
and Mr. T. A. Phillips for facilities while engaged in the field-work. 

2. PHYSUKIKAPHICAL DESCRIPTION. 

I^e mao (fig. 2) indicates the arrangement of the drainage of the 
district* The river-W is flanked on both sides by extensive series of 
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terraces. Above and below the gorge these terraces are cut out of the 
Pleistocene deposits^ and may be of considerable longitudinal extent. 
About the gorge they may be cut from older rock or may be of composite 
structure ; these terraces are in general of much more restricted extent 
and of more complex arrangement than those above or below the gorge. 

The valley where it issues on to the plains is broadly U-shaped in 
cross-section. To the south the slopes of Mount Hutt (6,810 ft.) show 
the typical smoothed surface.s with truncated spurs of a glaciated region. 



On the other side of the valley Round Top (2,917 ft.) is also smoothed 
and rounded, and S^hting HiU (2,393 ft«), l 3 dng to the north of the 
district, forms a typical woht moufonn^. Sn^er rooAes moutotm^ in 
this district are Bryant’s Hill, to the north of the lower end of the 
gorge, and a low hill composed of rhyolite lying about a mile to the north- 
west of Bryant’s Hill. 

The topmost terrace, which forms the main valley-floor, is throughout 
this distnot covered with inegukT masses of morainic materiaL In 
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places the8e moraines, which are composed of fluvio-glacial conglomerate 
with occasional large angular erratics of greywacke, are not more than a 
few feet in thickness ; while elsewhere, as against the south-eastern slopes 
of Fighting Hill, they give rise to undulating country which indicates a 
thickness of 50 ft. or more. A prominent effect of these morainic accumula- 
tions is the formation of swamps and lakelets, such as Lake Constance, 
where erosion has failed to establish a complete drainage. The farthest 
extent of the moraines to the south-east is shown by an arc of deposits 



of somewhat greater thickness than those immediately behind it, which 
stretches from about the Qlenroy Saddle, through Woolshed Hill, to the 
South-eastern and of the Mount Hutt Bauge. 

A prominent physiogzaphical feature of this district is what is known 
locally as The KailroM/’ which consists of two roughly parallel ridges 
rutming from Bryant’s Hfll in a north-westerly direction to the river-M 
west of Fji|[litiiig Hill. Since a full description and discussion of the 
oiig^ of tins feature has been given by Speight and Dobson (1923), further 
mention of it irill be omitted from tw paper. 
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3. STRATIGRAPHY. 

The following table shows the succession of rocks observed in the 
Rakaia Gorge district, with their approximate age correlations : — 


SedlmeDtary. 

Iptnrons. 

7 . River ailte, gravela, loess, Ac. 


6 . Conglomerates, silta, boulder- 


clays 

6 . * . . I 

Tew^hoiiite and 

4 . Coal-measures 

allied rocks 

3 . 

Andesites . . 

2 . 

Rhyolites and V | 


piteliatones J j 


1. Greywaoke, ihaleB, Ac. 


('orrelHtlniiK. 


Kiiroi)eaij. ! Now ZoAland. 


I 

Recent . . | Recent. 

PU»iHt(KH?ne . . I Notopiewtooene. 

i 

Tertiary . . ! Notiweno. 

• I 


tapper Senonian 


Piripaiian. 


("YetaceouH 
Permian or Tri- 


i Pro-Notoeeneand 
I pout' Hokonuian. 
1 Maitai or Hoko- 


(a.) Permian or Triassic Sediments. 

The oldest rocks exposed in the Rakaia Gorge district consist of 
intensely folded and faulted beds of greywacke, indurated grits, and 
dark-coloured finely-laminated slaty shales. They outcrop on both banks 
of the river at the upper end of the gorge. On the left bank they are 
overlain by the lower members of the Pleistocene deposits (Plate 18, fig. 1), 
and meet the rhyolite in an almost vertical junction—- possibly due to 
faulting. On the right bank they are overlain by both rhyolites and 
Pleistocene deposits with marked unconformity. The rocks near this 
junction show intense weathering, which has resulted in the formation 
of masses of limouite irregularly distributed within a zone of about 10 ft. 
thickness. Fighting Hill and the Mount Hutt Range are also composed 
of these rocks. 

The average strike of these beds throughout the eastern part of the 
alpine area of Canterbury appears to be in a north-easterly direction. In 
the small outcrops of the Rakaia Gorge inlier, however, folding has been 
intense, and small overthrust faults further obscure any general orienta- 
tion of the .strata. The dip is alwa 3 rB at a steep angle, and the following 
represents a series of observations of the strike taken at intervals of about 
20 ft. along the left bahk of the river: E. 18® S. ; E. 61® S. ; E. ; 
E. 10® S.; N. 20® E. 

The only organic remains found in these rocks in the Rakaia Gorge 
are some indistinct annelid tubes similar to Torlessia McKayi Bather. 
They consist of straight or slightly curved and usually flattened tubes; 
jointing of the body-segments is visible with a pocket-lens, each segment 
being about 2 mm. long. The width of the tubes varies from 2 mm. to 
4 mm. These occur in a grey coarsely-laminated shale in the outcrop on 
the left bank, as noted by Haast in a geological map of the Malvern Hills, 
dated 1871, and now in the Canterbuiy Museum, Christchurch. 

With the criteria at present available it seems probable that these 
rocks should be referred to the restricted Maitai series — t.s., should be 
approximately correlated with the Maitai rooks of Nelson, which Ttech- 
mann (1917) has shown to be of Permo-Carboniferous or Permian age. 

^ Jaworski’s (1915) opinion, however, should be noted-— that TorUssiia MeKaiyi 
should be referred to the genus Teri0)Mina and indicate Triassic age. 
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(6.) Crbtaoeous Igneous Rooks. 

Following upon the erogenic movements of early ( •retaceous tinier, and 
preceding the deposition of the coal-measures in this district, there was a 
period of volcanic activity which gave rise to flows of rhyolite, pitch- 
stone, and andesite, and some andesitic fragmental deposits. The intrusion 
of a dyke of andesitic character into the older sedimentarics probably 
accompanied these eruptions. 


Distribution. 

At the upper end of the gorge rhyolites occur on both banks of the 
river, lying with marked unconformity upon the denuded surface of the 
above-described shales and grey wf eke. On the left bank they arc over- 
lain by andesite-flows and andesitic breccias : on the right bank by the 
lower beds of the coal-measures. The relation of the andesites on the left 
bank to the coal-measures and rhyolites on the right bank is soniewhat 
obscure ; this is probably due to an abrupt thinning-out of the former, 
such as is illustrated in fig. 3. 



Pig. 3. • -CJrosfl-aection at upper end of Rakaia Gorge (line AB in fig. 1). 

3, rhyolites ; 4. andesitCH ; 6, coal-racatuires ; 7, Pleistocene 
deposits. 


Separated from the junction of the rhyolite with the older sedimentaries 
on the left bank by a few feet of normal rhyolite, there is a mass of pitch- 
stone extending 2 chains along the river-bank. On the same side of the 
river there, is a smaller mass of pitchstone p.bi)ttt 6 ft. thick lying between 
the rhyolite and the andesite. 

On the right bank no outcrop of pitchstone was found, though fragments 
of that rock occur amongst the talus derived from the slope on which the 
rhyolite meets the Maitai rocks ; this probably indicates an extension of 
the pitchstone mass which lies near to that junction on the opposite bank. 

The andesites overlying the rhyolites on the left bank are overlain farther 
down-stream by the coal-measures. 

At the lower end of the gorge rhyolites occur on both banks, and are 
penetrated by pitchstones near their junction with the andesites. L 3 dng 
between the pitchstone and the andesite there is a narrow layer of much- 
weathered rhyolite. The base of the rhyolite is hidden by the Pleistocene 
gravel deposits, but on both sides of the river there are clear sections 
j^owing it to be overlain by andesite - flows with interbedded andeaitic 
breccias. The andesites, in turn, on both sides of the river are overlain 
by coal-measures. 

An intrusion which was doubtless associated with the eruption of the 
.andesites occurs at the upper end of the gorge on the left bank of the river, 
in the form of a dyke from ] ft. to 1 ft. 6 in. in width, which penetrates 
the Maitai rocks. It is clearly shown in a section expoi^ about 7 chains 
up-stream from the junction" of the older rocks with the rhyolites, and 
extends up the cliff with very uniform thickness, though with somewhat 
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irregular walls. The beds on either side do not show any displacement^ 
and there is little sign of contact metamorphisn>. 

Besides these outcrops exposed in the gorge itself, there are numerous 
smaller occurrences of the Cretaceous volcanic rocks in the immediate 
neighbourhood. In Camping Gully rhyolite has been exposed in several 
places below the Pleistocene deposits. Bryant’s Hill, and a lower ice- worn 
hill lying about a mile to the north-west of it, are also composed of rhyolite. 
Another outcrop of this rook occurs on the terrace slope leading up to the 
main level of the valley-floor about 20 chains to the west of the upper end 
of the gorge. 

In Round Top, of the neighbouring Rockwood Range, a mass of andesites 
and associated breccias form the upper and north-western part of the hiU. 
These rocks apparently form a capping with a north-westerly dip of about 
16®, and overlie the rhyolites of which the south-eastern slopes arc com- 
posed. Here, in the gully marked P on the map (fig. 1), pitchstoncs also 
occur with the rhyolites. 

Petrology. 

Rhyolite . — A hard, compact rock, usually jointed into massive rectangular 
blocks. Through the action of weathering agents the rock generally presents 
a surface which is stained to a light-brown colour. When fresh it is cither 
white or may vary in colour from green to grey or black. Megascopic 
crystals of quartz and garnet (almandine) are locally abundant. 

Microscopic examination of specimens of this rock taken from various 
parts of the gorge showed that, while the texture of the groundmass varied 
considerably, both the mineral content and the structure of the rock was 
very uniform throughout, the chief mineralogical difference between the 
various specimens being the presence or absence of garnet. Moreover, 
apart from that shovm in a single flow as described below, there seems to be 
no progressive change throughout the mass of the rock either in degree 
of crystallinity of the groundmass or in abundance of garnet. Almost 
holocrystalline flows are irregularly interstratified with flows whose ground- 
mass may be almost completely glassy. Types rich in garnet also appear 
apparently irregularly arranged amongst types poor or lacking in these 
phenocrysts. 

The minerals present as phenocrysts are quartz, orthoclase, plagioclase 
(andesine to oligoclase with occasioniu albite), garnet, and biotite. Minerals 
of the grouncbiass are quartz, feldspar, apatite, magnetite, and rarely 
zircon. The grotmdmass varies in texture in mfferent slides, and in different 
parts of the same slide, from a dark-brown glass to a microfelsitic (Iddings, 
1909) matrix. In a few slides indistinct mioromraphic intergrowths of quartz 
and feldspar are apparent in the more crystaUine parts of Idle groundmass, 
together with patches showing microspheimtic structure. In general, how- 
ever, spherulitic intergrowths are almnt. How-structure is nearly always 
present to some extent, and may be very prominent. A feature of nearly 
all the rhyolites examined was the development of flow-breccia ” structure 
(Iddi^, 1909, p. 331). 

Pi^hsUme.—A brittle, easily-weathered rook, showing either (as in the 
outcrop at the upper end of the gorge) very perfect rectangular jointing, 
or (as at the lower end of the gorge) massive outcrops with little jointing. 
The rook is pitch-black in colour, with the characteristic vitreous lustre 
and conchoioal fracture of volcanic glasses. Phenocrysts of clear or 
slightly discoloured quartz are visible, and garnets are abundant in all 
of the outcrops in tms districts 

Under the microscope the pitohstones are markedly uniform in character 
and closely resemble the more ^Uumy types of rhyolite ; the oocasiOnid 
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Plate 18. 



Ftq. 1.- Plowtocene depoNits overlyiiif? Maitai Wdn at upper end of 
PnUnia Gorge (left hank). 



Fia. 2 — Terraces at lower end of Rakaia Gorge (right bank). 


Fom p. 96,] 
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presence of small phenocrysts of hypersthene is the only difference in mineral 
content, and, except that no microspherulitic intergrowths were observed 
in the pitchstones, their micro - structure is similar. Porlitic structure, 
especially in the rock of the outcrops at the lower end of the gorge, is 
perhaps more marked than in the glassy rhyolites. 

Andesite , — The rock of which the flows are composed is a hard dark- 
grey or black rock, which, however, is very susceptible to the action of 
weathering agents. Fresh specimens of the rock are difficult to obtain 
except where erosion has been so rapid that the products of decomposition 
have not been able to remain in place. In the field the rock generally 
appears as a reddish or greenish mass, presenting a somewhat incoherent 
and crumbling surface. The only crystals visible megascopically are of 
feldspar, and these occur as numerous, evenly-distributed, rectangular prisma. 
The presence of these phenocrysts is very characteristic of the rock, and 
they remain visible to the nak^ eye or under a pocket-lens even in roost 
weathered specimens. A very general feature of this rock is the abundance 
of secondary silica present as quartz of different varieties -chalcedony, 
amethyst, agate, and opal. These minerals, together with chloritic decom- 
position-products derived from the ferromagnesian minerals of the rock, 
are found filling veins, druses, steam-vesicles, and other cavities throughout 
the whole mass. In places the rock becomes scoriaceous, and the vesicles 
are filled with brighfi-grecn aniygdaloids composed chiefly o( chlorite. The 
presence of these minerals has led to the popular supposition that copper- 
ores atnd gold may be found in these rocks, but prospecting has failed to 
detect any minerals of economic value in payable quantities. The amethysts, 
which have attracted some attention, are of a pale colour, usually occurring 
in druses as clusters of small hexagonal prisms terminated by pyramids. 
Specimens have been collected from the face opposite the Mount Hutt 
homestead up to i in. in length, but these ar(» exceptionally large for this 
locality 

Calcit/C is aUo common as a vein-mineral in the andesites. On the 
southern slopes of Hound Top there are veins varying in size up to 2 ft. which 
have been partially filled with calcite, quartz being subsequently deposited 
as a coating on the calcite, and giving rise to negative pseudomorphs. 

The breccias associated with the andesite - flows are typical volcanic 
breccias consisting of angular fragments of the andesite rock varying in 
diameter up to 2 in. or 3 in. with occasional larger blocks cemented together 
in a matrix of finer material. There is no apparent regularity in arrange- 
ment of the flows and fragmental deposits, but the former are in far greater 
abundance. The breccias occur merely as occasional strata, never more 
than a few feet in thickness, interbedded between the flows. The secondary 
minerals associated with the andesite-flows are also abundant in the breccias. 

The microscopic character of the andesites is very uniform in all speci- 
mens collected from this district. The chief variations observed were in 
the proportion of ferromagnesian minerals present and in the texture of the 
groimdnuuss. Plagioolase (acid-labradorite to andesine), hypersthene, and. 
augite occur as phenocrysts in a groundmass which is t 3 rpicdly composed of 
minute feldspar laths, some pyroxene in granular masses, magnetite, and 
a brown glass. The texture of this matrix varies in different slides : in some 
there is little glass and the feldspar laths attain a larger size, when they may 
be reco^zed as andesine or labradorite ; in other sUdes the glassy material 
predominates, and the feldspars appear as scattered microlites. The amount 
of p}rroxene present in the groundmass also varies, being in some slides 
aji^M^ntly a&ent. In general the structure is hyalopilitic as defined by 
Bosenbusch, the ** felted character being prominent in the more crystalline 
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varieties. Throughout the rock there is much secondary quartz and opal, 
filling small veins and cavities. Small round vesicles frequently show a 
border of radiating, fibrous, chalcedonic quartz, with the centre filled in with 
opal. 

The rock forming a dyke in the greywacke at the up})er end of the gorge 
is much weathered, and presents a brown sandstone-like appearance. Plagio- 
clase (acid-labradorite), augite, ilmenite, apatite, and a large amount of 
secondary quartz and calcite are recognizable under the microscope. The 
texture is of a fine, even grain, the bulk of the rock being composed of feld- 
spar laths with occasional patches of glassy residuum. It would seem more 
probable that the intrusion of this dyke was associated with the Cretaceous 
volcanic activity than with the 'Fertiary basic intrusions, solely on account 
of the andesitic character of the rock. 

The following are the restdts of anal 3 rseB made in the Dominion Laboratory 
of specimens • of each of the eflhisive rocks of this group, with their 
classification according to the C.l.P.W. system : — 




(!•) 

(2.) 

(3.) 

Silica 

SiOj, 

. . 76*58 

59*54 

68*67 

Alumina 

AljO^ 

. . 12*45 

13*18 

• 17*03 

Ferric oxide 


0*44 

1*04 

4*86 

Ferrous oxide 

FcG 

0*40 

0*92 

1.33 

Magnesia 

MgO 

0*07 

0*31 

1*17 

Lime 

CaO 

0*55 

i*(m 

6*45 

Potash 

KA) 

5*41 

2*25 

2*70 

Soda 

Na.O 

214 

4*15 

• 3*20 

Water lost above 105' 

C. " 

0*65 

4*98 

1*23 

Water lost below 105*= 

C. 

0*68 

2*15 

2*60 

Carbon dioxide 

GOo 

0*11 

Trace 

0*09 

Titanium dioxide 

Ti(L 

019 

0*21 

1*38 

Zirconium dioxide 

ZrO. 

0*01 

0*01 

0*01 

Phosphorus pentoxide 


0*20 

0*11 

0*32 

Sulphur 


. . None 

None 

None. 

Chromium trioxide 

Cr,()„ 

. , None 

None 

None. 

Nickel oxide 

NiO 

Tracfe 

Trace 

0*02 

Manganous oxide 

MnO 

0*01 

0*02 

0*11 

Strontia 

Srf) 

. . None 

None 

None. 

Baryta 

BaO 

0*06 

0*10 

0*06 

Lithia 

Li/) 

. . Trace 

Trace 

Trace. 



100*07 

100*06 

100*11 


(1.) Rhyolite : the island, lower end of Rakaia Gorge. 
(2.) Pitehstone : lower end of Rakaia Gorge, north side. 
(3.) Andesite ; lower end of Rakaia Gorge, south side. 


In (1) and (2) the analyst reports that the carbon dioxide is not present 
as calcite, as it is liberal^ only on heating to about 100° C with dilute 


hydrochloric acid. 




(!•) 

(2.) 

(3.) 

. . 


. . 

. . 

.>/*wo 


17*16 

Orthoclase 




37*81 

13*34 

16*12 

Albite . . 




17*82 

35*11 

27*25 

Anorthitc 




1*05 

4*45 

23*91 

Corundum 




1*43 

2*24 

Diopside 






6**46 

Hypersthene 




0*20 

1.^3 

2*80 

Magnetite 




0*70 

1*39 


Ilmenite 




0*45 

0*46 

2*74 

Haematite 






4*96 

Apatite . . 




0*34 

o*k 

0*67 

excite . . 


. . 


0*20 

. . 

0*20 

(1*) 

(2.) 

I 3(4) 

I 8(4) 

(1)2* 

2' 

4 

(Magdeburgoae). 

(A]Uibaohoiie). 


(3.) 

I (II) 4 

3 

(3)4 

(Yellowstonoae). 
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The chief points of interest regarding the composition of these rocks 
arise out of a comparison of the rhyolite and pitchstone. As is suggested 
below, the pitchstone may represent merely certain of the acidic flows of 
these eruptions, which, either owing to rapid cooling or other causes by which 
free molecular movement was hindered, have consolidated in a more vitreous 
form. If this is the case the rocks should show similar chemical compositions. 
The difference in relative proportion of the alkalis is, however, marked : 
the potassic nature of the rhyolite shows itself mineral ogically in the 
abundance of orthoclase relative to the soda-bearing feldspars, while in the 
pitchstone the reverse occurs. The chemical similarity of the two rocks, 
however, seems sufficient to admit of their being successive flows of the 
same eruption, a conclusion to which the field evidence points. 

Comparison of thejse analyses with those given by Speight (1922, p. 79) 
of Banks Peninsula rhyolites and pitchstones shows a general similarity. 

Owing to the abundance of secondary silica contained in the andesite, 
the C.LP.W. quantitative classification, which the authors definitely limit 
to fresh specimens, does not illustrate the character of the rock. 
Classified as yellowstonose,” it is grouped with dacites and rocks 
corresponding in comjKjsition with quartz-dioriies, whereas its mic.oscopic 
character clearly shows that it belongs to a more basic group. 

The Origin of the Pitchstone ^. — Haast (1871 and 1879) considered the 
jutchstone to be merely a facies of the rhyolite- the first flows to be erupted 
on to a cold land-surface. Cox (1884, p. 40), however, considered the 
pitchstone to be dykes belonging to the same system as the dolerite and 
basalt intrusions found penetrating the coal-measures and older rocks. 
The following evidence seems to confirm Haast’s view that in this and 
neighbouring districts they are merely glassy facies of the rhyolite 

1. No instances have been reported of the pitchstones associated with 
the volcanic rooks here considered penetrating any rocks other than the 
rhyolites. 

2. In every outcrop observed the directions of the pitchstone masees 
conform to those of the apparent flows of the rhyolite. The presence of 
jointing frequently makes it difficult to determine the orientation of the 
flows of the rhyolite, but where determination is possible the pitchstone 
is found to be in parallel arrangement. This is especially true of the 
occurrence at the lower end of the Rakaia Gorge, where the direction 
the rhyolite-flows is clear, 

3. There are certain undoubted rhyolite-flows which may bo considered 
as intermediate in character between the normal pitchstone and rhyolite 
types. They are black in colour, show a somewhat vitreous lustre, and 
microscopically appear as very glassy rhyolites. Other flows which are 
chiefly composed of normal rhyolite at the margin grade into a pitchstone 
type as shown above. 

While it thus seems more likely that the pitchstones do not form dykes, 
yet Haast s inference that they represent those flows resting directly upon 
the older rocks, and therefore cooled more rapidly than the succeeding 
flows, requires some modification. The presence of normal rhyolite between 
the pitchstone and the older (Maitai) rocks shows that, whatever may have 
been the cause of the glassy facies, it was not due to conditions attendant 
only upon the first flow to be put out on to the land-surface. Furthermore, 
the pitchstones occurring near, but here also not next to, the junction with 
the andesites, may only be due to this rapid cooling of the first flow if the 
andesites represent the older of the two volcanic series. As shown below, 

4 * 
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however, the weight of evidence seems to point to the andesite being of 
younger origin than the rhyolite. Thus whUe it is possible that the first 
flows of the rhyolitic series in places may have assumed a glassy character, 
yet the pitchstone facies is by no means confined to that horizon. 

In the Kakaia Gk>rge it must be considered as accidental that each of 
the pitchstone outcrops occurs close to, though, as careful examination 
shows, not in actual contact with, the junction of the rhyolites with other 
rocks. 

Order of Eruption of the Rhyolites and Andesitee, — Haast, in treating 
of this and the adjacent Malvern Hills and Mount Homers districts, always 
considered the andesitic eruptions to have preceded the rhyolitic. Cox, 
who was the last to discuss at all fully the mutual relations of these two 
series of rocks, agrees with Haast that the andesites were the first erupted 
rooks, but in view of inconsistencies arising from an adoption of this theory 
in the Malvern Hills and Kakaia Gorge he postulates a special type of 
eruption for the rhyolites. These rocks he considered to have been erupted 
in a very viscous condition, the accumulation taking place by a process of 
endogenous growth, as described by Judd (1881, p. IM). Of recent years, 
however, there has been some doubt cast on this hypothesis, and a close 
examination of the Kakaia Gorge district, supplemented by more rapid 
observations in the Malvern Hills and Mount Somers districts, would seem 
to show that there is a balance of evidence in favour of the rhyolite being 
the first erupted rock. 

Haast does not state definite reasons for considering the andesites to 
be older, but Cox bases his endogenous-growth theory upon the following 
observations : — 

(1.) Micro-structure of the rhyolite indicates a viscous lava. 

(2.) On the flanks of Mount Somers the andesites dip inwards towards 
the main rhyolite mass. 

(3.) ** The fact . . . that the melaphyres are lying on the liparites 

[in the Kakaia Gorge] at the angle of dip which they assume is 
in itself a proof of greater age, when we consider that beds of 
tufa are interstratified with the solid floes.” (Cox, 1884, p. 39.) 

Of these lines of evidence, (1) is of merely accessory value ; (2) and (3) 
may both be criticized in the Ught of later advances in the science of New 
Zealand geology. At the time of Cox’s report, the conception of a Pliocene 
period of crustal movements had not been developed. The work of McKay, 
Cotton, and others, however, has since shown tlmt the present topography 
of New Zealand is independent of that of pre-Notocene times. Thus the 
fact that the andesites flanking Mount Somers dip towards the centre of 
that mass must be considered as possiblv due to the presence of faults. 
The third argument is also open to criticism. The coal-measures overlie 
the andesites in this place with a dip of not less than 35° ; so that, taking 
Cox’s angle of dip of the andesites (45°), and allowing that no movements 
have disturbed the igneous rocks relative to the coal-measures, the angle 
of slope at which the tuffs and breccias were laid down could not have been 
greater than 10°. This occurrence therefore seems insufficient as a proof 
of greater age ” of ^he andesites. 

A further point which doubtless influenced both Haast and Cox in 
considering the relative age of these rocks is that they supposed that there 
were beds of rhyolitic tuffs interstratified with the coal-measures at Mount 
Homers and the Kakaia Gorge. As shown below, however, the coal-measures 
lu the Kakaia Gorge are probably entirely of cataclastic origin. 
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With regard to the possible objection that if the andesites overlie the 
rhyolites the solutions which deposited the silica, calcium carbonate, &c., 
in them would be expected to have penetrated the underlying rhyolites, 
two suggestions may be made. Such solutions were probably closely 
connected with the magma itself, and deposition of the secondary minerak 
would follow closely upon the consolidation of the rock, and be to a large 
extent confined to it. Secondly, the rhyolite, being of a compact nature, 
would not easily be penetrated by these solutions. The fact that small 
amethysts, with some veins of chalcedony, occur in the rhyolite on the 
right bank at the lower end of the gorge shows that these solutions did to 
some extent affect this rock. 

The evidence in favour of the rhyolites having preceded the andesites is — 

(1.) The andesites in each outcrop of the E^kaia Gorge occur between 
the outcrops of rhyolite and coahmeasures, and in Round Top 
rest upon the rhyolite. The possibility of faulting having caused 
an inversion of the older rocks over the younger is unlikely. 

(2.) The nature of the contact of the andesites with the rhyvlites at the 
lower end of the gorge. The rhyolite which lies between the 
pitchstone and the andeaite is much weathered and decomposed 
to an easily eroded white mass. 

Where the rhyolite rests upon the older Maitai rocks there is little 
evidence of alteration of the erupted rock. This seems to indicate that the 
weathered rhyolite represents an old land surface upon which the andesites 
were erupted. 

The supposition that cither the andesites or the rhyolites of the Malvern 
Hills and Rakaia Gorge were not contemporaneous with those of the 
Mount Somers district would clear away the chief difficulties involved 
in this problem. The rhyolites of both districts, however, in megascopic 
and microscopic character are almost identical, and both have similarly 
associated pitchstones. The andesites of both districts are also of a closely 
similar nature, and since both series are definitely of Cretaceous age it 
must be considered very improbable that the eruptions of each type were 
not contemporaneous in both districts. 

(c.) Crbtaobous Sbdimbnts. 

Distribution. 

The coal-measures overlying the rhyolites and andesites in the Rakaia 
Gorge are the only members of the Notooene j^oup of sediments exposed in 
this district. They outcrop as part of a basin-shaped fold which is tilted 
towards the south-west, so that one-half of the basin is obscured below 
the Pleistocene deposits on the south side of the river. The maximum 
thickness exposed is about 1,000 ft. At the upper end of the gorge on the 
right bank they rest on a denuded surface of the rhyolite, and strike 
W. 30® N. with a southerly dip of 30®. On the left bank the coal-measures, 
occur in the central part of the gorge, resting on the andesites. At the 
upper end of the outcrop the strike is roughly north and south, but in 
Chasm Creek it has swung round to N. 15® E., and the beds dip at 30® to 
the west* Following the outcrop dewn-stream, the strike continues to swing 
round, following the edge of the basin, until, where again the beds may be 
seen resting on the andesites, it has assumed a N.N.E.<-8.8.W. direction, 
and the dip at an angle of 35® to the W.N.W. On the right bank, 
below the Mount Hutt homestead, these beds occur again resti^ on tho 
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andesites with a north-east strike and dipping at 35° to the north-west. 
Thus the southern wing of the exposed segment of the basin is completed ; 
further evidencje of the form of the beds to the south-west is buried beneath 
the later deposits of gravel and silts lyiiig between the river and the foot 
of the Mount Hutt Range. 

In both outcrops of coal-measures on the right bank the topmost bed 
exposed is overlain by the teschenite rock of a sill : elsewhere the Pleistocene 
deposits follow unconformably. 


Petroffraphy, 

The coal-measures consist for the most part of coarse conglomerates 
with interstratified beds of shale and sandstone and seams of brown coal. 
Current-bedding is a prominent feature of the de})osits wherever exj)Osed. 
Associated with the^e sediments, and more especially with the coarser 
conglomerates exposed on the right bank near their junction with the 
teschenite sill, there is a considerable quantity of fossil wood which has 
been preserved by partial petrifaction. Large pieces of tree-trunks and 
boughs often several feet in length occur associated with limonitc masses, 
and usually containing radiating tufts of hbrous haematite at the nodes. 

In two places, marked S on the map (fig. 1), there are deposits of 
siliceous sinter together with silicified grits and sandstones. These deposits 
occur at about the same level on opposite banks of the river, and probably 
represent a period of thermal activity following upon the above-described 
volcanic activity. The partial silicification of the wood-remains and the 
formation of haematite are doubtless largely due to the action of waters 
associated with the deposition of this sinter. 

There is little regularity in the arrangement of the beds of different 
texture throughout the sequence. Conglomerates are the predominant 
type, and occur throughout. In general the lower beds exposed are of 
filer material than those of the higher parts of this inlier. The seams of 
coal are also distributed irregularly, the thickest seams occurring in the 
upper half of the sequence. 

1. The Coarse-grained Beds, — The conglomerates consist of closely 
packed pebbles of rhyolite varying in diameter up to 6 in. Together with 
the rhyolite debris there are occasional pebbles which may possibly be 
composed of much-altored greywacke, but close searching failed to show 
the presence of any andesite pebbles. In view of the close association of 
the andesites with the rhyolites in the district, this feature of the deposits 
requires some explanation. The possibility of the andesites being of later 
eruption than the deposition of the coal-measures is precluded by their 
undoubted mutual position. That the andesite pebbles, being more easily 
decomposed than the rhyolite, have been completdy removed by weathering 
agents, either during deposition or subsequently, is also unlikely. An 
explanation is more probably to be found in a consideration of the locality 
from which the waste forming these beds was derived. The well-worn 
and rounded condition of the rhyolite pebbles suggests that they have 
been transported for a considerable distance. It is possible that the 
rhyolites may have extended to the east of the present outcrops over 
a wide tract of country, from which the pebbles of the coal-measures 
were derived, whereas the andesites were confined to within the area of 
deposition. This tract of rhyolite country would now be buried beneath 
the gravels of the Canterbury Plains, which (Speight, 1915) doubtless 
occupy the position of an infilled, down-faulted block, ^e facts that 
parts ot the greywacke surface (now fossil peneplain ”) are found to the 
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west of this district with coal-measures Ipng directly upon them, and that 
rhyolite pebbles are found in the Notocene rocks of the Broken River and 
Big Ben outliers, supports the idea of an early Notocene land-surface to 
the east rather than to the west of the Rakaia Gorge district. 

2. The Fine-grained Beds . — The finer sediments of the coal-measures 
consist of normal sandstones, grits, mudstones, and shales. Being doubt- 
less derived from the same landmass that supplied the rhyolite pebbles 
of the conglomerates, these rocks are usually light in colour and of a 
siliceous character. In many cases there is much finely-divided carbonaceous 
matter scattered throughout. 

There does not seem to be any evidence of volcanic tuffs in these coal- 
measures, as assumed by Haas! and Cox. The section referred to by Cox 
(1884) as showing tuffs at the upper end of the gorge shows the normal 
succession with no brecciated material, volcanic bombs, or lapilli, and the 
sandstones and mudstones are inter bedded with conglomerates of well-worn 
pebbles. The firmly-cemented character and light-grey or white colour of 
the finer-grained beds certainly give rise to a superficial resemblance to some 
volcanic tuffs, but the presence of finely-comminated plant-remains scattered 
irregularly throughout many of them disposes of this possibility. The 
colour, moreover, is readily understood, since these beds doubtless represent 
the detritus from a landmass which was largely composed of rhyolite. 

3. TJ^e. (>oal.— The coal-seams vary in thickness from a few inches to 
about 10 ft. The thickness of any one seam may also vary considerably 
when traced laterally, the masses of coal being usually in the form of lenses 
of slight convexity. The coal itself when unaltered is a brown, hydrous 
coal, very similar in character to that being worked at Homebush, White 
Cliffs, Glcnroy, Mount Somers, and elsewhere in Canterbury. On the right 
bank, near the junction of the coal-measures with the tcschenite sill, it 
assumes a semi -anthracitic character, due to thermal metamorphism induced 
by the intrusion. 

In the Rakaia Gorge the coal has been worked privately by the 
various owners of the land for their own consumption. On the left bank, 
in Chasm Creek, drives have been put in to a distance of about 100 ft. at 
two levels, to work a seam of 10 ft. thickness. Farther down-stream, on 
the same bank, a shaft was sunk near the junction of the coal-measures 
with the andesites, in order to pick up this seam again. Though doubt- 
less it was passed through, it had here thinned out, and nothing of 
profitable thickness was found. These workings, which were carried out 
by Mr. Gk^orge Gerard, of Snowdon, have been discontinued for the last 
twenty years, since all the easily-accessible coal has been removed. There 
is no record of the amount of coal extracted. 

On the right bank of the^ river certain of the holders of the Mount Hutt 
Station have extracted small quantities of coal from the outcrops near the 
junction of the coal-measures with the sill described below, and near the 
junction with the andesite below the homestead. In these two places drives 
have been put into seams of from 4 ft. to 6 ft. in thickness for a distance 
of about 80 ft. 

Agfe , — Since the fossil wood referred to above is the only recognizable 
organic material as yet found in the coal-measures of the Rakaia Gorge, 
the age of these beds can only be inferred by correlation with neighbouring 
districts. The Ufological similarity and the identity of relations with the 
rhyolite leave no doubt, however, that the Rakaia Gorge coal-measures 
are the correlatives of those of the Malvern Hills, which (Trechmann, 1917 ; 
Woods, 1917 ; Wilckens, 1922) have been determined as Upper Senonian 
(Piripauan). 
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(d.) Tbrtiaey Igneous Rooks. 

Distribution. 

Overlying the topmost beds of the coal-measures exposed on the right 
bank in the central part of the gorge is a mass of igneous rock in the form 
of a sill. There are two outcrops of this rock : one, forming a clifF with a 
maximum height of 200 ft., extending in an east-and-west direction to the 
north of the Mount Hutt homestead ; the other a bank varying up to 
10 ft. high and about 5 chains long which lies about 20 chains south of the 
homestead. The junction of this rock with the underlying coal-measures 
is clearly visible ; near it the normal sediments have been altered to a hard 
spilosite-like rock, and in an adjacent coal-seam the normal brown coal 
has been changed to a semi-anthracite analogous to similar altered coals 
in the Acheron River and Malvern Hills. From the nature of tlie contact 
and the lithological character of the whole mass it is evident that this body 
of rock represents a sill intruded into the coal-measures. The upper ])art 
of the intrusion and any overlying Notocene sediments have been either 
removed by erosion or buried beneath the deposits of Pleistocene silts and 
conglomerates. 

Petrology. 

The texture of this rock varies markedly at different levels. At its 
lower margin, where it is little weathered, it appears as a dark, hard rock 
of fine grain. Proceeding upwards it becomes coarser in texture, until at 
the highest point of its exposure it appears as a coarse-grained rock much 
weathered to a dark-green incoherent mass. In this part of the sill there 
are numerous small veins, varying from | in. to 2 in. in thickness, and 
arranged roughly parallel with the floor. The rock of which these veins 
are composed is of lighter colour and finer grain than the enclosing 
country. 

The following arc the chief types which occur as various facies of this 
intrusion : — 

(1.) Coarse-grained or teschenite t 3 rpe. Coarse even-grained rock con- 
taining plagioclase (labradorite), titan-augite, olivine, analcite, 
prehnite, biotite, ilmenite, and apatite. Ophitic structure was 
not observed. 

(2.) Non-porphyritic or dolerite type. Even-grained but of much finer 
texture than (1). Plagioclase (acid - labradorite), titan-augite, 
aegirine-augit^, olivine, biotite, apatite, and ilmenite present. 
Ophitic structure slightly developed. 

"(3.) Porphyritic or basalt type. Very fine grain with small phenocrysts 
of olivine and a slightly greenish augite. The groundmass con- 
sists of a fine-grained though holdbrystalline matrix of small 
labradorite laths together with some granular augite and a little 
olivine. Ilmenite is also abundant. 

(4.) Vein rock. Of typically granulitic texture and containing ortho- 
clase, nepheline, analcite, pyroxene (both titan-augite and aegirine), 
barkevicite (occasional granular crystals), biotite, and ilmenite. 
Slides made from the margin of these veins show an abrupt 
transition, though with no definite line of division, into the 
normal country rock by decrease in the nepheline and orthoclase 
with increase in the mafi6 elements. 

Of these tyx>es, (1), (2), and (3) grade insensibly into each other, and 
depend upon distance from the margin of the intrusion. The whole group 
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is a typical suite of teschenitic rocks« and bears a close reseniblance to many 
of the Scottish analcite rocks (Tyrrell, 1923 ; Walker, 1923). 

The vein rock, which corresponds in mineral composition to a nepheline 
syenite, is of interest as showing a leucocratic differentiate of the magma 
from which the intrusion was derived. The process of differentiation was 
doubtless of the type in which the veins represent the product of a fluid 
residuum which has been squeezed along lines of weakness in the mass and 
has crystallized after the consolidation of the main bulk of the rock. The 
rock may thus be compared with the aplites of acidic rocks ; the almost 
panidiomorphic structure of the vein -rock of this sill is noteworthy in 
making this analogy. Tyrrell (1923) shows that differentiation of a 
teschenitic magma in a syenitic direction will result in a theralitc. The 
vein-rock of this sill does not, however, contain plagioclase, and thus 
represents a still further stage in the differentiation process- a nepheline 
syenite. 

The age of the intrusion of this sill cannot be determined within close 
limits. It is post-Senonian and pre-Pleistocene. Probably it was intruded 
contemporaneously with the numerous other similar basic intrusions of 
Canterbury, and may have been associated with the Kaikoura orogenic 
activity, which reached a maximum in Pliocene times. It is, however, 
involved in the same folding and faulting that was then induced in the 
Notocene sedimentary rocks. 

(e.) Plkistooene Sediments. 

Distrihution. 

Overlying the Notocene and older rocks of the Rakaia Gorge inlier there 
are deposits of more or less unconsolidated sediments, including fluviatile 
conglomerates, lacustrine silts, glacial and fluvio-glacial deposits. These 
sediments surround the inlier, and form the material with which the Rakaia 
Valley is aggraded. They extend from the base of the Mount Hutt Range 
to Fighting Hill and the Rockwood Range, and form a continuous sheet 
between these two elevations into the High Peak basin. Upon the slopes 
of Round Top and the adjacent members of the Rockwood Range greywacke 
boulders representing glacial deposits of this age occur up to a height of 
1,340 ft. above the level of the water at the lower end of the Rakaia Gorge. 
To the south-east of this district these Pleistocene deposits extend out- 
wards to form the Canterbury Plains. In this district these deposits attain 
a great thickness above and below the gorge, where the river has eroded 
to a depth of 700 ft. below their surface without reaching the underlying 
rock. 

Petrography. 

The chief t 3 rpes of sediments represented in this series are : — 

( I. )« Conglomerate ; coarse to medium grained, the pebbles having an 
average diameter of 3 in. or 4 in. Greywacke is the chief rock of which 
the pebbles are composed, but limestone, dolerite, gabbro, and, below the 
gorge, rhyolite and andesite, are sparsely represented. These gravel- 
conglomerates form by far the greater part of the Pleistocene deposits, and 
of Hiem two distinct types may be recognized : one is stained to a light' 
brown oolottr through oxidation of the iron-bearing minerals under the 
action of weathering; the other is of the normal grey colour of the 
greywacke pebbles. 

. (2.) Silts: fine-grained, of a yellow or white colour. Usually show 
varve ** banding of very fine and slightly coarser material, eaco band 



106 


Transactions. 


being from i in. to i in. thick. Occasional pebbles of greywacke are 
scattered throughout the deposits of this silt, suggesting transportation by 
floating ice during the time of deposition. 

(3.) Flu vio - glacial conglomerate: composed of angular and striated 
boulders together with normal rounded pebbles of fluviatilc gravels. Large 
angular boulders varying up to 4 ft. or 5 ft. in diameter occur in these beds. 
Greywacke, as in the normal fluviatile conglomerates described above, is 
the chief rock of which the boulders and pebbles are composed. The whole 
is cemented together with a very fine glacial silt. 

(4.) Boulder-clay : a typical glacial boulder-clay consisting of angular 
boulders of variable size, some of which are smoothed and scratched, 
embedded in a very fine-grained silt. The boulders in this case also are 
almost exclusively composed of greywacke. 

Correlation of the various sections of these deposits exposed in and 
about the gorge is rendered difficult by lack of continuity of the beds. The 
following represents the general succession observed : 

7. Loess, Bands, and other recent superfloial depoBits. 

6. Upper fluvio-glacial conglomerate. 

6. Orev fluviatile conglomerate. 

4. Brown fluviatile conglomerate. 

3. LacuBtrine silts. 

2. Lower fluvio-glacial conglomerate. 

1. Boulder-clay. 

The complete 8Ucces.sion is not, however, shown in any single section. 
The following may be taken as representative exposures illustrating the 
stratigraphical relations of the several deposits ; — 

(1.) At the upper end of the gorge, resting upon the Maitai rocks on 


the left bank (Plate 18, fig. 1) : — 

7. Blown sands, river -gravels, &c. . . . . . . . . 10 ft. 

3. Fine-grained lake-siltB 30 ft. 

f Silts with interstratiiied fluviatile conglomerates ; conglomorateB 
2. increasing with depth . . 30 ft. 

i Fine siltB with occasional boulders 10 ft. 

1. Boulder-clay .... 10 ft. 

0. Greywacke. 


(2.) At the lower end of the gorge, on the right bank, up-stream of the 
bri^e. The sequence of beds, though somewhat obscured below the road 
by talus, appears to be as follows : — 


7. Superfioial deposits . . 

2 ft. 

6. Groy fluviatile conglomerate 

30 ft. 

C Laouatrine silts 

10 ft. 

3. 'S Conglomerate with limonite 

3 ft. 

[ Lacustrine silts 

80 ft. 

2. Fluvio-glacial conglomerate 

60 ft. 

1. Boulder-clay 

10 ft. 

0. Rhyolite. 



The chief point of interest in this section is the presence of an over- 
thrust fault which has involved all the beds except the veneer of gravel 
forming the top of the terrace. In the road-cutting the effect of this fault 
is clearly shown where the silts have been thrust across the grey con- 
glomerate ; in the latter a bed of sandv material shows considerable dis- 
tortion in the neighbourhood of the fault-plane. Below the road the line 
of fault becomes less clearly marked, ana probably resolves itself into a 
series of parallel displacements ; where, however, it has been thrust across 
the fluvio-glacial conglomerates the rhyolite shows a typical sliokenside 
surface. The line of fault has an approximately N.N.B.-S.S.W. direction, 
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and the beds to the east have been tilted so that they dip at an angle of 
about 15° to the south-east. The throw of this fault cannot be estimated 
with precision owing to the absence of any recognizable horizon on both 
sides of the line of movement. On the west side of the fault there is no 
sign of the easily recognizable bed of limonitic conglomerate which appears 
about half-way up the whole section, so that the throw cannot have been 
less than 40 ft. Estimating from an average level of the junction of the 
silts with the fluvio-glacial conglomerate, the throw would appear to be of 
about 70 ft. This junction, however, is not a definite line, since the silts 
pass gradually down into the conglomerate. ^ 

(3.) Below the gorge the Pleistocene deposits are represented by grey 
fluviatile conglomerates (5), and upper fluvio-glacial beds (6), overlying the 
brown conglomerates (4). Sections exposed on the right bank show a 
thickness of 150 ft. of brown conglomerate overlain by 350 ft. of grey 
conglomerate, which is overlain by fluvio-glacial beds varying in thickness 
up to 50 ft. 

M()RPHOL(K3Y. 

Tectonic Features. 

Faults. 

Structurally the Kakaia Gorge inlier is an intermontane basin analogous 
to the Trelissick basin, Big Ben outlier. High Peak basin, or any of the 
numerous remnants of Notocene beds preserved amongst the oldcrmass 
bloc ks of the alpine regions of Canterbury. Owing to the presence of the 
Pleistocene deposits, however, the exact positions of the bounding fault- 
lines cannot be accurately determined. Some such major fault doubtless 
passes in a north-westerly direction between the gorge inlier and the Mount 
Hutt Range. In the northern part of the district there is also probably 
some continuation of the southern fault boundary of the High Pe^^k basin, 
extending in a roughly south-west direction in front of Fighting Hill. 

Two minor faults are apparent in the beds of the inlier : — 

(1.) As described above, the rhyolite at the lower end of the gorge has 
been thrust across the Pleistocene deposits. This line of displacement pro- 
bably continues across the river, so that the cliff forming the north-western 
boundary of the old ferry reserve may be a fault-line scarp. No definite 
evidence of displacement of the bods on the left bank of the river is, 
however, available. A similar example of Recent overthrusting is that 
described by Morgan (1908, p. 72) in North Westland ; he attributes the 
movement to ice-pressure in Pleistocene times. 

(2.) As shown on the map (fig. 1), faulting has occurred between the 
rhyolite at the upper end of the gorge and the adjacent rhyolite, coal- 
measures, and andesites. The downthrow side is to the south, and there 
is no evidence of its extension on either side of the gorge. The throw is 
indeterminable, but probably not great. 

Earthquakes, 

Small earthquakes, not recorded by the seismograph at the Christchurch 
Observatory, are frequently felt in this district. The shocks are of a sharp 
character, short in duration, and without ^preciable preliminary tremors. 
Their intensity is about IV on the Rossi-Forel scale. These movements 
are probably due to settling-down of the loosely compacted sediments of 
the Canterbury Plains, which causes slipping at their junction with the older 
rocks rather than to disturbances of a deeper-seated nature. 
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The Gorge. 

The presence of Pleistocene silts and conglomerates above the gorge to 
a depth of at least 500 ft. below the level of the top of the barrier of resistant 
rocks now forming the gorge inlier requires that either (1) the bed of the 
river before the deposition of these beds was eroded to that depth, and 
therefore the barrier cannot have occupied its j)resent position ; or (2) this 
basin in the older rocks represents a trough hollowed out by the glacier 
which at one time occupied the valley, and whose deposits form the base 
of the Pleistocene series. 

That glacial troughs anaftigous to the latter do occur has been amply 
shown by De Martonne (1911) and others. Such troughs, however, show 
getUly sloping floors in an up-stream direction near the termination of the 
trough. In this case, allowing for later erosion by the river (which it 
should be noted would not greatly tend to steepen this face), the floor 
must have risen 300 ft. in 10 chains — i.e., possessed a grade of 1 in 2. 

It would therefore seem that the later geological history of the district 
has been somewhat as follows : — 

1. After emergence caused by the Kaikoura orogenic movements, erosion 
continued until a topography little less mature than that of the present 
was produced. 

2. An extension, followed by retreat of the Rakaia valley glacier, took 
place, and the above-described boulder-clay was deposited. 

3. Through upward movement of the block which now forms the gorge 
inlier, at a rate that was quicker than the river could keep pace with in 
cutting down its bed, a lake was formed in which were deposited the 
silts and conglomerates now overlying the lower bouldor-clay. It should 
be noted that the part of the barrier now forming the south-eastern part 
of the inlie: — i.e., the rhyolite of the island and surrounding part - at one 
time must have been the highest part of the barrier, since the silts are 
found as far down-stream as Pipeclay Gully. 

4. Aggradation continued until silts and gravels filled the valley to about 
the levd of the present highest terrace. 

5. About the time when this point of maximum aggradation was reached 
the glaciers again advanced, ai^ the second glaciation of the district as 
described above took place. Upon the retreat of the glacier, erosion of the 
valley-floor set in, and the present gorge of the river was carved out with 
the terraces as described below. 

A feature of morphological interest shown in the gorge is the influence 
of the structure of the beds upon the form of the course of the river. At 
the upper end it runs parallel with the strike of the coal-measures along the 
line of their junction with the older volcanics. Upon leaving the igneous 
rocks it makes a right-angle turn and follows the dip of the coal-measures 
until diverted by the less easily eroded igneous sill ; from here it follows 
roughly the strike of the coal-measures as it swings round in thr^ basin- 
shaped fold until a point is reached where it breaks across the volcanic 
rocb forming the lower wing of the fold. 

The Glaciation, 

Evidence that the valley of the Rakaia River has during Pleistocene 
times been occupied by an extensive valley-glacier is afforded by (1) the 
presence of glamal deposits, (2) the character of the existing topography. 
Some descriptive account of these features has been given above, and this 
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section will be confined to reconstructing that part of the geological history 
of the period which will throw light upon their origin. 

As shown when dealing with the Pleistocene deposits, there are two 
independent glacial deposits in this series which are separated by a con- 
siderable thickness of normal fluviatile or lacustrine sediments. It there- 
fore follows that there must have been at least two periods in which ice 
extended as far down the Rakaia Valley as the present gorge. 

Evidence of fluctuations in the severity of the glaciation in New Zealand 
is extremely scanty, and it is generally considered that there has been but 
one great advance of the glaciers, followed by a gradual retreat to within 
their present limits. Speight (1921) shows that the notched spurs of the 
Upper Rakaia and Waimakariri regions give evidence of only one period 
of ice-advance. The extent of this intervening retreat may not have been 
great, but the thickness of intervening sediments, which may be, as above 
the gorge, more than TCK) ft., show.s that the duration of the interglacial 
phase was not short. 

Of the extent of the first advance of the ice little can be said, since its 
deposits, which are visible only about the gorge (where they have doubtless 
been elevated to an exposed position by subsequent earth-movements) are 
the only traces of its existence. Results of the erosion of the, ice of this 
period upon the topography have been completely obliterated by the action 
of the subsequent extension. The thickness of the lower glacial deposits, 
moreover, gives little indication of the intensity of that advance, since it 
is impossible to say whether they represent accumulations at a terminal 
face during a stationary period of the glacier, or whether they are merely 
the results of deposition along a st'eadily-shrinking ice-front. 

Of the second extension more may be deduced. As showti by Haast 
(1879), the ice probably reached, when at its maximum, as far as Woolshed 
Hill, and spread out in piedmont form across the Canterbury Plains from 
the neighbourhood of the Olenroy Saddle to the south-eastern end of the 
Mount Hutt Range. 

It is of interest, in considering the character of this glacier in its final 
extension, to notice how the loosely consolidated Pleistocene deposits which 
form the floor of the valley have rpisted the erosion of this mass of ice. 
If the erratics found on the north-western slopes of Round Top are due to 
this extension, the ice in this place must have had a thickness of at least 
500 ft. Even if these erratics were due to the earlier advance, a considerable 
thickness of ice must have been present to cause its extension as far as the 
Woolshed Hill morainic deposits. Despite this mass, however, the sedi- 
ments of the valley-floor wdre not entirely scooped out. This occurrence 
seems to lend support to the theory that the action of glaciers on the floors of 
their valleys exerts a protective rather than erosive influence. 

The Terraces^ 

The terraces occurring above and in the gorge are most easrilv explained 
as due to the slow reduction of the barrier of resistant rock. Their heights 
roughly alternate on either side of the river, as is characteristic of barrier 
terraces. Of especial importance in the preservation of the terrace-remnants 
about the gorge are the effects of bluffs and ridges of the more resistant rock, 
which have acted as turning-points for the stream in the oourse of its ontrench- 
mexit, IHustrations of this preservation are shown in Plate 18, fig, 2. 

The terraces above the gorge barriers may thus be explained without 
the assumption of any change in base-level due to change in position of the 
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land relative to sea-level ; the numerous terraces below the gorge, however, 
present some difficulties. The explanation advanced by Hutton (1873) 
and supported by Marshall (1912), that they are normal river-terraces due 
to emergence, cannot be accej)t«d without question. 

Speight (1907) shows that there is a lack of supporting evidence for a 
theory of recent elevation of the central Canterbury are^. Such movement 
would also necessitate the deposition of the upper beds of tlie gravels of the 
plains under marine conditions. As yet, however, there lias been no evidenci^ 
adduced to show that any part of the plains has been formed of delta or 
marine deposits. Speight, concluding that these terraces are not due to 
uplift, suggests that the effect of a diminution in the supply of waste would 
be to cause an entrenchment of the rivers below the levels of their fans at 
their apices. Whether or not a stream will erode its bed in any place depends, 
however, upon the gradient of the stream in that place ; other factors, such 
as load carried, merely determine the rate of erosion. In accounting for 
these terraces it is therefore necessary to explain how a change in gradient 
occurred by which the river was enabled to erode its own deposits. 

In tracing the history of a fan formed by any stream the following two 
stages may be noted ; — 

(1.) In its earliest youth the stream, passing down a steep bed, with 
consequent high velocity and carrying a lieavy load, builds up a fan ujion 
reaching the edge of the immature country ; as this proci'ss goes on the fan 
is built up until its apex is level with the point where it leaves its rocky bed. 

(2.) As erosion continues the fan is extended to a less convex shape, with 
lower angle of declivity , at the same time the bed of the stream in the 
alpine area reduces its grade. The point where the stream leaves the rocky 








Fig. 4. — Section along left bank of gorge (line CD in fig. 1). 1, Maitai bedn ; 

2, rhyoliteei ; 3, pitchatone ; 4, andeflites ; 5, coal-meastirea ; 0, ; 

7, Ploistooene deposits ; F, fault. 

Fig. 5. — Section along right batik of gorge (line £G in fig. 1). 


bed to pass over the fan will therefore also be lowered. The river must 
then begin to cut into the top of its own fan-deposits. As this process 
continues, residual terraces will form at the top of the fan, which will possess 
the feature of barrier terraces— that the remnant on either side of the river 
will not correspond in level but will form an alternating series. These 
terraces, moreover, will decrease in height above the river-level when traced 
towards the fringe of the fan. 

Applying this hypothesis to the terraces of the Rakaia River below the 
gorge, the observed facts appear to be explained — (1) The terraces are 
discordant in level on either side of the river ; (2) they decrease in height 
above the river-level when traced towards the sea. In the Rakaia River the 
terraces have completely disappeared about twelve miles inland from the 
coast. 
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6. CONCLUSION. 

The following is an outline of the geological history of the Rakaia Gorge 
district : — 

1 . Permian or Trias : Deposition of greywaoke, shales, &c. 

2. Lower Cretaceous : Orogenic activity, with contortion of Maitai beds 

and emergence of land>surface. 

3. Middle Cretaceous: Period of erosion when land-surface reduced to 

peneplain ; eruption of rhyolites and pitchs^'ones followed by 
andesites and andesitic breccias. 

4. Upper Senonian : Marine transgression, with deposition of coal- 

measures, and probably followed by more or less continuous 
dej)osition until Pliocene times. 

5. Tertmry : Intrusion of teschenite sill into coal-measures. 

b. Pliocene: Orogenic movements characterized by block-faulting and 
causing emergence of the land-surface. 

7. Pleistocene: Period of erosion giving rise to present topography, and 
including two periods of extension of the Rakaia Valley glacier 
a.s far as this district. 
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Considerations relative to the Age of the Earth’s 

Crust. 

By the Hon. 8ir Fkederk’K Revans CiiArMAX, foniu*rly a of the 

Siij)reme (Anirt oi‘ Now Z(*aland. 

[Read before the Otago InaiUute, 0th Ihvettiber, 1024 ; rer.eivtd by Editor^ 10th December, 
1024 ; issued separately^ 6th March, 1026.^ 


In considering such questions as this wo may roughly divide oiir kiu)wledg<* 
of relevant- facts into t-wo classes— immidy, (1) things which are demonstrated, 
and (2) things which are proved by the balance of evidence. They are not 
really two classes, as the inferior value of the second is only a question of 
the strength of the evidence, 

1. 1‘nder the first h(*ad we have — 

(1.) Life began on this planet : if it also began eisf'where, t hat do<*s not 
concern us. There could be no actual connection between thi* life that 
began here and the lift* we may guess began elsewliere. Of such life we 
have no proof, and if we could inipf)rt living beings from (*ls(*wher(‘ it w'ould 
not alt(*r the problem. 

(2.) Life began at some date : that is to say, there was a time in the 
earth's history when it was too hot to allow the beginning of life, as we 
understand the term, to be jxjssible. 

(3.) (hanges on tht* hot surface of the planet resulting in a cool surface 
and condeiiscMl waters made the advent of lib* |K)8sibh*. No form of life 
that we can conceive of, and consequently no form of life as wt* understand 
the expression, can exist on the sun or on th(* glowing stars, and it is 
improbable that it exists on Mercury or Haturn. Ascertainable conditions 
suggest this improbability. 

(4.) It began in a sense sj)ontaneously - that is to say, under some 
natural impulse governed by antecedent conditions affecting tht* matter 
which lx*came a living thing. We cannot scientifically postulate any other 
mode of beginning. This fact may belong to the first or to the second 
class. We accept it as a fact because reason teaches us to regard it as 
proved by substantially cogent evidence negativing any other hyjKithesis. 

(5.) Save that we must shut off the early stages of the earth's existence 
when its surface was unfit to support life, we cannot do more than con- 
jecture when it began. We can only collect such evidence as is available 
denoting periods when life existed. We must now recognize a tendency 
to push tWs further and ever further back in the history of the planet as 
our actual knowledge increases. 

2. Of the facts made out by strong if not cogent evidence we have — 

(6.) Life began by a concourse of matter under chemical, physical, and 

perhaps electrical conditions favourable to certain aggregations of matter 
attaining a quality which we call life. Personally I do not see how this 
can be effectively disputed. It cannot be denied save by substituting some- 
thing more probable for this hypothesis. The further we go back in the 
history of sjieculations as to the origin of life — or, rather, of living btdngs — 
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the raore crude do we find these speculations. Milton describes the process 
from his })oint of view, veiled as to the origin but visible as to the result : — 

The grassy clods now calv’d ; now half appear’d 

'Fhe tawny lion, pawning to get free 

Hia hinder parts, then bpriiigs as broke from bonds. 

And rampant shakos his brinded mane ; the ounce, 

Th(‘ libbard, and the tiger, as the mole 

Uising, the crumbled earth above them threw 

In hillocks : the swdft stag from underground 

i^urc up his bramdiing head : scarce from his mr^uld 

Behemoth biggest born of earth upheav'd 

His vastness: fleee’d the Hocks and bleating rose. 

Am plants ; . . . -PuntdiBf Lo^t. Hk. 7. 46a. 

If seriously produced in our time, this description of the creation would 
provoke a smile : but 1 feel inclined to regard it with re.si)ect. It throws 
into poetic form the view of creation which for a cimtiiry and a half aft(*r 
Milton wrote was the only known vit*w. 

(7.) It sc’ems to me more reasonable to c(U»clude that the aggregations 
of matter so eonditioned as to be ready to receive' life were very small 
rathe*r than large*. This conclusion 1 regard as of the* utmost imi)ortance 
ill eonnection with the CjUe‘stiou of geological time. We now know of the 
cxisteno* of living things so small that it is far under the mark to say, as 
was recently said of tyjihoid germs, that a thousand millions of living beings 
only aggregate to the size of a small pin s head. Why should w** assume 
that they have dege*ijerate*d to this size rather than that they were brought 
iuto being em this or on a much smaller scale ? The jiresumption apjK'ars 
to me to be in favour of my proposition. Under this head we look to 
presumption until we can have demonstration. 

If we V(*ntnre without the support of any evidence to assume that life 
began in creatures or aggregations of gre^ater size, how far are we to go '? 
Are we to su})port the Miltonic creation '( Where are we to make our assumed 
starting-f)oint ? I submit that in any case we cannot intelligently postulate 
anything larger than something still only jMTceptibJe with the aid of a 
mic.rosco]M\ Against a contrary assumption is the fact that certain diseases 
a]H)ear to be caused by poisons emitted by micro-organisms so small that 
<»ur most vigilant observers have not yet seen them. Smallpox is one of 
lhert<* diseases. It begins and runs a course so like that of other fevers that, 
using our reasoning-powers, we conclude that it begins as other fevers begin, 
under the influence* of a minute living organism capable of creating or acquir- 
ing and exuding a poison. Other familiar fevers, such as scarlet fever and 
measles, have a similar origin and run parallel courses. One of the most 
remarkable is trench fever, produced by organisms which are parasites in 
lice. This organism, like the others, has escaped visual observation. It 
has, however, been trapped and utilized to render patients immune from 
its own attacks. It is a reasonable conclusion from what is known of it 
that it is a highly specialized creature of ultra-microscopic dimensions. 

These experimental observations were made during the late war, but 
more recent experiments have produced definite visual results. I need not 
go into the subject of ultra-microscopic observation and photography 
beyond mentioning that this latest triumph in scientific methods results 
in our obtaining visual cognizance of things that are too small to be seen 
under the most powerful microscope used in the ordinary manner. By 
this means it has been found that the microbe of foot-and-mouth disease, 
which has again appeared among cattle in Europe, belongs to the little- 
known group of ** niter-passers,*’ organisms so minute as to be inseparable 
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by a Pasteur filter from a liquid containiiig them. This discover}^ is the 
work of two Dutch scientists, Paul Frosch and H. Ahmen, who pronounce* 
the causative organism of this disease to be a yeast-lik^ organism propagated 
by budding. Grown on a solid medium it gave risi^ to colonies from 7 to 8 
microns in diameter. A micron is a millionth of a metre. The investigators 
report : “ With high magnifications and the use of light of the shortest 

possible wave-length it was found possible to get photographs of individuals 
of the organism which proved to be bacteria with an estimated length of 
about one-tenth of a micron/' (EnglM MechanicH, 11th duly, 1924.) 

It is not essential for my purpose to go further into this subject, as it 
cannot be determined to what extent the existing inhabitants of tin* earth 
are descended from creatures as small as this ; but those inv<»stigations 
render it probable that others of the disease-producing germs are of this 
minute character, and that until reasons to the contrary are shown it is 
reasonable to assume that life began in creatures of very minute size. 

The organisms which produce this and other diseases which 1 huv(‘ 
mentioned are not likely to be of the original forms into which life was 
infused ; they are all highly specialized poi8on-])r(Klucers. In the case of 
foot-and-mouth disease the organism cultivated to tin* twenty-sixth genera- 
tion has been found to retain its special virulence. 

It seems to me not unreasonable to conclude that before life thus 
specialized as we know it began, countless generations in more primitive 
form had preceded the specialized forms, and that s))ecialization involving 
increased size may have begun in forms more primitive than any we know. 

At one time th<‘ habit prevailed of referring to amo(»ba as a primitive 
form ; it is, however, a relatively large specialized form. 

(8.) Is it not then a reasonable interpretation of the evidence to suggest 
that forms of lif(^ exist of the minute dimensions at which such forms, ai\d 
perhaps all life, began ? — that is, assuming that life did arise from organic 
matter. We need not assume that those very forms do nt>t still from time 
to time come into existence. All that we can say is that we are wholly 
ignorant on the subject. 

This course of reasoning may without violence even carry us down to 
those objects of which we now have actual cognizance, which we call ultra- 
microscopic objects. 

It is not necessary, nor is it reasonable, to adopt any positive view on 
the actual question of size, but I think 1 have shown reasons for regarding 
it as probable that some of the germs of disease and other germs an* of 
ultra-microscopic dimensions or of dimensions of a similar order when com- 
pared with visible living beings. I am content, however, to start with the 
assumption that life began where we reasonably conclude that it exists, 
because the qualities of lyings that produce certain results are so like those 
of beings that we can see as to convince us that they are living beings. If 
that involves too great a draft on the imagination, then 1 am content to 
go down no further than to the size of beings which we can actuaUy see — 
perhaps far below the size of the typhoid bacillus. 

(9.) On these grounds I draw the conclusion that life began on a minute 
scale in that partly explored world of which we gain more faiowledge every 
day. I speak of a conclusion, but I admit that the subject is so far specula- 
tive that any conclusion is liable to be upset. It would, however, be most 
difficult to explain away the case of the germ of foot-and-mouth disease, 
or to assert on reasonable grounds that it is a solitary case. In this con- 
nection it must be borne in mind that I am not writing on the beginnings 
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of life, but am attempting to discuss a different subject — namely, a line 
of inquiry as to the age of the earth's crust. Any one who found it 
impossible to believe that life originated as I have suggested, and held that 
the balance of evidence led to an entirely different conclusion, would not 
find that to disciird this would affect the main theme of this paper. Darwin 
never found it necessary to discuss the subject of the origin of life. He 
dealt with the history of organized creatures. I am I hope, with becoming 
modesty — discussing a parallel topic. It is therefore quite incidentally that 
J pause to point out that great chemists and biologists — 1 need only refer 
to such names as John Tyndall and Henry Chorlton Bastiari may Ijc said 
to have advanced a long way apparently in the direction of showing how 
life began. It is, however, sufficient to say that their brilliant experimental 
efforts, while producing what must be regarded as organic from inorganic 
substances, and going far to break down the barrier between the inorganic 
and the organic, have not resulted in the production of living things. 
S})eaking with the greatest respect of these and other great men of science, 
I find myself driven to say that while throwing down one barrier they 
have perforce left the other standing. The synthetic production of organic 
substances by Tyndall has been immensely advanced and widened in the 
hands of his disciples, but we still await the Frankenstein who can make 
them live and move and reproduce their kind. We do not know the origin 
of life ; we can only speculate as to whether we ever shall know it. For 
thf' present, however, on mere arithmetical grounds based on the ordinary 
law of probability, and opposed by no more rational conclusion, I have 
provisionally formed this conclusion : — 

(10.) When we attempt to speculate on the age of this planet as the 
honu* of living things we are forced to consider the line of reasoning with 
which I started. Any one may reject it, but he ought to do so either by 
showing some fallacy appearing e^r facie or by producing evidence displacing 
it. That is the course of reasoning by which any scientific proposition 
other than a mere dogma must be destroyed or displaced. Incidentally, 
recent observations in the field of palaeontology may be referred to. 

It has long been the habit of geologists to divide the stratified rocks 
of the earth into two categories. The oldest was called Azoic, when and 
because, so far as observation went, it was devoid of indications of past 
life. The second embraced all the rocks in which fossils and other evidence 
of life were found, from the earliest to those at present in course of formation. 

Some geologists have attempted to give the relative thickness of the 
rocks in these two C/ategories. More than one published scale shows the 
Azoic rocks as equal to one-half of the whole known series of stratified 
rocks. 

The pre-Oambrian rocks of Scotland are 8,000 ft. to 10,0(K)ft. thick, 
resting on a further series of great thickness. A thick series of slates and 
phyllites lies below the oldest Palaeozoic rocks in central Europe, with 
coarse gneisses below. In America, about the great lakes, a vast succession 
of rocks of pre-Cambrian age has been classed as forming six successive, 
layers of great thickness. These have received names, the lowest being 
the Laurentian. Some of them have, however, been found to contain 
traces of living organisms. Since 1910-11, the date of the eleventh 
edition of the Encyclopaedia Brilannica, further explorations have yielded 
remarkable results, ^me of these are summarized in the recently added 
Supplement of 1922. In this summary an attempt is made to apply a 
time-scale to the whole period covered by the growth of stratified rocks. 
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The term “ Azoic is not used, but, allowing sixty millions of “ time units ’’ 
for the building-up of all the periods, one-half is allotted to the pre-Cambrian 
ages. Here below the Laurentian is a vast assemblage of rocks awaiting 
further examination and exposition. When this stupendous series of old- 
world rocks is contemplated it is not surprising that geologists stubbornly 
stood out against the suggestions that limited the age of the earth's crust 
to a few tens of millions of years. In discussing the question of age the 
biologist necessarily goes hand-in-hand with the geologist. 

It is when attempts are made to measure time by years that the greatest 
difference arises between the authorities. Here the physicist claims a voice, 
and in his present mood entirely reverses the contentions made a few 
decades back, when he relied on mathematical calculations which appeared 
to give but a relatively short life, both in the past and in the future, to 
the heat of the sun. Thus “ taking the Lead as all produced by Uranium 
at the rat^e [elsewhere] above given we get an age of 925 million ye^rs. 
Some minerals from other Archaean rocks in Norway give a rather longer 
age . . . the upshot is that radio-active methods of research indicate 

a moderate multiple of 1,000 million years as the duration of the earth’s 
crust as suitable for the habitation of living beings, and that no other con- 
siderations from the side of pure physics or astronomy afford any definite 
presumption against this estimate.’* (Lord Rayleigh, 1921.) 

This method, it is said, carries back the appearance of the 

oldest form of horse, son)e thirty million years. Obviously this stretches 
the Tertiary ages in an enormous degree, making them cover seven or eight 
times as long a period as was not long since regarded as necessary. 
I have often W'ondered W’hy the geologists and palaeontologists spoke of the 
Tertiary ages as extending over four million years. Why not forty million ? 
I had to be silent in the presence of . such unanimity — for unanimity there 
was. I am afraid that I am growing less modest as my years advance. 
Charles Dolittle Walcott, one of the most successful geological explorers of 
modem times, appears (1893) to speak of three million ye>ars for the age 
of mammals, wlnle Joseph Barrell (1917) calls for fifty-five or sixty-five 
million years. The date (1893) given for Walcott’s deduction was long 
prior to his remarkable discoveries. The modem tendency undoubtedly 
is to recognize immensely longer periods for the build^-up of the rocU 
than were admitted a couple of decades back. Opinion on this com- 
^ratively new subject is, however, necessarily in a state of flux; we 
may not unreasonably hope for something more like demonstration as 
data accumulate and methods improve. Recent investigations by Walcott 
have revealed evidence of primitive life in the pre-Cambrian (Proterozoic) 
rocks of North America. In Montana, at a depth of nearly 10,000 ft. 
below the earliest Palaeozoic rocks (Cambrian), he found evidence of 
ancient reef deposits of calcareous algae which ranged upwards through 
2,000 ft. of strata. The general barrenness of pre-Cambrian rocks is no 
doubt attributable to their extensive metamorphosis, presumably under 
the influence of heat-producing upheaval and other movements. This 
would tend to destroy everything but the hard casings of calcareous plants 
and of animals similarly protect^. We need not, however, despair of the 
discovery of what may be termed the portraits of some of the even earlier 
denizens of the earth. Corals and sponges represent advanced structures — 
for Walcott has added to our knowledge of such life the discovery even 
of a monad or bacterium allied to Mimooccus liviM in pre-Cambrian times. 
Bastian had in 1910 referred to the fact that B. Renaut had found traces 
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of Micrococci and BactUi “even as low as the upper Devonian strata.*’ 
This discovery has been immeasurably surpassed by those of Walcott. 
If any value can be attached to the presumptions I have ventured to put 
forward, even a Micrococcus may from its structure be regarded as a 
creature which has already advanced in point of siae at least far beyond 
the most primitive forms of life. 

These considerations encourage further investigation, which may carry 
the discovery of evidences of life not only down throughout the Laurentian 
age but into and perhaps through a period equally long which lies below 
it. It is impossible now to speak conclusively of an Azoic age so long as 
we are dealing with stratified rocks. 

Incidentally it must be allowed that, apart from the suggestions of the 
physicists, we can have no actual data for fbdng the age in point of time 
of the earliest rocks until we have moans of determining the rate of the 
dei>osit of strata. This may, but need not necessarily, have been more 
rapid in earlier than in later times. There may have been, and probably 
was, a vastly greater rainfall, causing a more rapid destruction and rodeposit 
of the surface soils. We may also have to reckon on tidal action on 
a far more active scale if the history of the rocks carries us back to a 
period when the moon was appreciably nearer to the earth than at present. 
Before this can be touched we must come to an understanding with the 
astronomer. 

I may now briefly refer to certain forms of which we have definite 
knowledge, and concerning which we may fairly speculate as to their 
having in the course of ages grown up in successive generations from 
some of the smallest to some of the greatest living creatures. 

The recent expedition to the Ross Dependency found it necessary, for 
economic purposes, to weigh their captures. The great blue whale was 
found to weigh 150 tons. If the assumption with which I have started 
has any foxmdation, this animal by a long process of evolution may 
have progressed from an ancestor a thousand million of which would 
build uj) a speck the size of a pin s head. This is not proved, but it 
is not disproved, and it lies within the limits of reasonable argument. 
There are, of course, difficulties. A dormouse weighing an ounce has 
presumably an analogous hi8tor}\ In its structure it has an obvious 
affinity with its great congener. They are both mammals, and each has 
seven cervical vertebrae in common with almost all mammals. In the 
course of its evolution it has been found to be to the advantage of 
the race to which it and its ancestors belonged to remain small, while 
it has been to the advantage of the whale branch to attain and retain 
an immense size. Such differences for protective and generally benefit- 
conferring purposes are familiar throughout animal life. Trees great and 
small afford a similar illustration. The difference between the kiwi, living 
in dense forests in New Zealand, and the moa, formerly frequenting open 
plains, is another familiar instance, the relation between these two birds 
being much closer than in the first-mentioned instance—so close, indeed, 
as to leave open no question as to their common origin. 

As to the rate of growth in the course of evolution, of which we know 
so little, we are not confined to one group in our seai^h for animals 
of immense size. Great developments are scattered through the ages 
immediately preceding our own. Our largest surviving land mammal is 
the elephant, and in no other order is there now a near approach Ik) its 
size. Baluchitheriumf the vertebrae and limb-bones of which were found 
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in the Upper Oligooene of Baluchistan, was probably much larger. In 
Pleistocene times the ground-sloths of South America rival the elephant 
and rhinoceros in bulk. The Megatherium was 18 ft. long, and its 
skeleton was of a most, ponderous character. But perhaps the most 
remarkable of the mammals of the pampas is the great armadillo, 
Olyptodon claviceps, with the enormous weight of armour in separate plates 
over its body, head, and immense tail. It was 9 ft. long. The ponderous 
carapace indicates the prolonged operation of some cause or impulse, not 
solely connected with its feeding-habits, which had secured the preferential 
persistence (in survival of the retention) and progressive expansion of this 
monstrous development. Changes in the climate of this region probably 
produced a scarcity of food which led to the extinction of this great 
and varied fauna. The geological record as disclosed to us gives us at 
best but a hint in the shape of evidence. The pictures of past life, 
consisting not merely of skeletons, but of the undigested contents of th<‘ 
stomachs of the animals of the past, and even the fossilized eggs of the 
Dinosaurus recently (1924) discovered in northern China, are continually 
illuminating our means of study ; but what lies buried beneath whole 
continents of land surface is only here and there disclosed by almost 
accidental breaches of that surface. What lies beneath vast stretches of 
ocean like that which separates southern Asia from Africa must remain 
for ever undisclosed so far as the human race as we know it is concerned. 
Thus far I have drawn my examples from the Tertiary period, with its 
specialized mammalian fauna. 

We may, however, leave this and leap backward over the immense 
and unmeiisured interval of time which separates the age of mammals 
from the age when the great reptiles wtsre dominant. This interval is 
still unbridged. The prodigious development of the saurian fauna is the 
wonder of the geology of that great era. The largest surviving saurians, 
the crocodiles, are simply trivial when compared with their mighty pre- 
decessors — ancestors in any direct sense we can hardly call them. 

The Brontosaurus excelsus of the upper Jurassic of Wyoming must have 
been fully 70 ft. long and 25 ft. high. Though its bones were lighter in 
structure than those of the great land mammals, it was built to walk on 
land, carrying its enormous weight on sufficiently stout legs. In the same 
region and of the same period is the Diplodocus carnegiiy 80 ft. in length. 
Its skeleton shows that it must have had an immense muscular develop- 
ment to enable it to carry with comfort its enormous neck, projecting 
far beyond its body. 

These two examples show size and weight, competing with that of our 
modem whales, carried by animals walking on land, even though living 
generally in the more sustaining medium of shallow waters. It is enough 
to mention these two examples of great vertebrates of the far past as 
showing that in that remote age great and wonderfully perfect development 
was achieved.* 

To grasp the significance of these illustrations of the age in which the 
great saurians dominated the waters, the earth, and the air, we have to 

* Since this paper waa wriUen further information hatt come to hand it^speoting 
the extensive diBooveries made in recent times in the Tanganyika area of South Africa. 
Araongat other important reaults these finds make it dear that the Oigaioaaurw^ wiUi 
a humerus more than 7 ft. long, must have far aurpaaaed in size any aaunan or other 
form of animal theretofore revealed to the geologist. At least one writer claims for it 
a size double that of Diplodoeus camegii. 
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try our best to appreciate the immense lapse of time which has occurred 
since the Jurassic rocks were laid down to the enormous depth at which 
wo find them. 

I can only briefly — and, I must admit, in a most unsatisfactory way — 
refer to what 1 may term the arithmetic of the case. It is a subject which 
opens up a field for endless speculation and inquiry, but, so far as I 
know, it has not up to the present been very comprehensively attacked. 
How many generations are required under given conditions of temperature, 
environment, &c., to raise from an invisible microbe a Brontosaurus or a 
whale ? The problem is a stupendous one, but it is one that cannot be 
passed over, and is one which will, I think, receive more attention in the 
future than it has received in the past. If a creature the size of a typhoid 
bacillus bred another which doubled its weight in the first generation, and 
again added its original weight in each succeeding generation, its progeny 
would by successful development reach the size of a pin's head in, say, 
for example, a thousand million generations. If this went on unswervingly, 
and there were ten generations in each year, the result would be achieved 
in something like a hundred million years. It is, of course, mere guesswork 
to talk of ten generations in a year ; there might be a hundred. On the 
other hand, it is a bold step to suggest that life has run so smoothly that 
in each generation the descendant of any particular microbe added its 
original weight to its progeny. Probabilities are against this having occurred 
over the whole series of generations. If the ancestry of the whale could 
be traced to a creature of the earliest date of the age of mammals, or even 
to some creature approaching the mammalian type as small as those we 
are told are found as we approach the Eocene, and that ancestor were 
found to be no more than an ounce in weight, then it has in a given period, 
not stretching back into the great age of saurians, so increased its bulk 
that its descendants of to-day are more than five million times the weight 
of their ancestor. There is, moreover, here in the later stages no question 
of ten generations in a year. Some of the great mammals do not produce 
at the rate of one a year, after some years have been spent in reaching 
maturity. Such figures relate to a comparison in weight between two 
creatures of the relative sizes, say, of a mouse weighing an ounce and a whale 
weighing 150 tons. But without going into actual arithmetic it may be 
pointed out that the disparity in weight between a creature the size of a 
typhoid bacillus and one the size of a mouse is vastly greater ; while between 
the size and weight of the invisible microbe of foot-and-mouth disease and 
the comparatively gross typhoid bacillus there may be a disparity approach- 
ing either of the above. It is difficult to grasp comparisons of sizes in 
dealing with such matters. 

The growing importance of the subject of examining the minutest forms 
of life is, however, attested by the discoveries of Dr. F. d’Herelle, of the 
Pasteur Institute, which came under my notice while I was revising this 
pa^r. It is found that certain bacteria which propagate diseases—perhaps 
hitherto regarded as not curable—so small themselves that they are only 
revealed by means of a microscope of 3,000 magnifying-power, are preyed 
upon and destroyed by smaller parasitic organisms of the '' filter-passer 
t]me. So minute are these that they are described as ** just as small in 
relation to ordinary bacteria as a flea is V) a calf.” These have now been 
styled ” bacteriophages.” They have already been utilized for the destruc- 
tion of the bacteria of persistent dysentery, and their discovery, isolation, 
and culture give promise of a revolution in the treatment of various 
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diBeasea. (English Mechantcs, 19th September, 1924.) What occurs to me 
in reading of Buch organisms is this : Are we to assume that they have 
retrograde from predecessors of larger size, or is it not more probable that 
they are rather in the vicinity of the size at which most lines of organized 
beings have received life ? Geological history, and analogies derived from 
it, give us the only clue we have at present to the answer. I will leave it 
to others, curious of arithmetical details, to calculate the relative weights 
or sizes of the various creatures involved in this discussion from a filter- 
passer to a Brontosaurus or a whale. 

As we go down the geological ladder we find, as a general but not universal 
rule, that the creatures are getting smaller and smaller. Tt is true that 
examples of the smallest are always with us, while, as in the case of the 
giant aaurians, the largest are sometimes left by the way ; but the rule 
remains good until we find ourselves groping with Walcott among the 
immeasurably ancient rocks of Montana in the hope of here and there 
finding a legible stain or similar sign that life was once there. If our giant 
vertebrates are not descended from minute ancestors of those ages, we are 
left without means of even guessing where they came from. If they are 
so descended, have we not then to face the time-problem on some such 
lines as I have indicated ? The evidence points to the mammals having 
originated as small rat-sized creatures in the Jurassic and possibly, but 
doubtfully, in the Triassic period. That is to say, some of the aaurians 
of the earlier period present some mammalian affinities ; but to give this 
fact a definite value in this connection it would be necessary to show 
direct ancestral descent. It is considerations such as these which have led 
me to wonder whether our great geologists are right in assigning a period 
of only a few million years to the whole Tertiary age. I again most 
respectfully urge that it is probable that too much importance has been 
attached to evidence which appears to enforce this limitation. 

I have presented certain problems of simple arithmetic. The least that 
can be said of them is that they deserve serious consideration. In doing 
so I have ignored evolution per saUum as I have ignored the Miltonic 
creation. I am quite prepared to admit that there may be an occasional 
sudden advance in size. We have, however, no knowledge of such a 
phenomenon. I am also quite alive to the observations of geologists who 
in certain periods of the earth’s history find evidence of rapid expansion 
of groups of animals, as if new genera and species were appearing at an 
accelerated rate ; Depr4t has spoken of an explosion ” of forms in the 
ammonite genus Neumayria, Moreover, we can no more insist on a uni- 
versal law of uniformity in the matter of speed of variation than on any 
other supposed fact of which we have no actual knowledge. What we do 
know as a general rule to be deduced from the evidence is that evolution 
as a whole has been slow and gradual, especially perhaps when dealing with 
large bony structures. "When, therefore, we find in a single group w£it we 
take to be evidence of a more rapid rate of change we note it as something 
exceptional, accentuating, without contradicting, the general rule. 

My modest efforts to illustrate what we r^uire in the shape of vast 
measures of time are merely tentative, but again I claim that they call for 
discussion. My own impression is that when the matters to which I have 
addressed myself receive from colnpetent investigators the consideration 
they deserve the result will emerge in the shape of conclusions as to the age 
of the crust of the earth of a totally different order from those heretofore 
admitted. My own opinion as to how such inquiries and discussions will 
probably eventuate is sufficiently disclosed in the above. 
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Cretaceous Plants from Kaipara, N.Z. 

By W. N. Edwabds, M.A., British Museum, London. 

Communicated by P. Marshall. 

[Reofl before ihe Wellington Philosophical Society^ 27th August, 1924 ; receimd by Editor, 
28th Augttsi, 1924 ; issued separately, 6ih Ma^K 1926.] 

1'he following notes are based on some specimens collected by Dr. P. Marshall, 
w*ho kindly handed them to me for examination. They all come from 
Bull's Point and Batley, Kaipara Harbour, New Zealand, and the geoJog}’ 
of the district has been fully dealt with by Dr. Marshall himself. 

Though the plants do not. give any indication of their exect horizon, 
they are associated with ammonites which point fairly definitely to an 
Upper Senonian (Campanian) age.* Most of the plants so far discovered 
are either fragmentary or belong to form-genera which are of little use foi 
correlation purposes ; they are, however, of considerable interest botanically, 
more especially as there are some petrifactions as well as impressions. 

They occur mainly in hard nodules with an irregular fracture, from 
which it is difficult to obtain complete specimens ; and, moreover, the 
plants were evidently in a fragmentary condition before fossilization. The 
impressions are partially petrified ; thus, in the case of the fern Taeniopteria 
baileyinsis^ sections reveal to some extent the structure of the midrib, while 
collodion imprints of some of the leaf-fragments show the outlines of the 
epidermal cells. The araucarian loaves show the rows of stomatal pits 
very clearly, and can also sometimes be sectioned fairly successfully, while 
some of the araucarian wood is very well preserved. 

One of the nodules is of great interest, for it consists largely of petrified 
vegetable debris in a sandstone matrix, and at once suggests comparison 
with plants containing nodules from other places. In its general structure 
this nodule closely resembles those from Upper Cretaceous beds of Japan 
described by Dr. M. C. Stopes (1909), from which a large and interesting 
flora was obtained (Stopes and Fujii, 1910). The matrix of the Kaipara 
nodule (kindly examined for me by Mr. W. Campbell Smith) consists of very 
angular quartz-grains in a c^careous cement together with a few crystals 
of feldspar, traces of mica, some green flakes of chlorite, and a very few 
grains which might be glauconitic. AH these constituents are probably of 
detrital origin. Scattered through the matrix are abundant petrified plant- 
fragments and a few Foraminifera and other shells. Sections of other nodules 
.showed a very similar mineral structure (sometimes more finely pained), 
but with very little plant-debris ex<M5pt for highly comminuted tissue- 
fragments. The Japanese nodules also vary in the amount of the plant 
contents, some containing only shells and no plants, while only a few 
have the fragments thickty massed. The Kaipara nodule differs from the 
Japanese in being slightly coarser-grained, with rather more quartz, while 
the plant-remains are not so well preserved. Dr. Stopes gives a detailed 

* The oolleotion.« of ammonites include the woU-knowti form Pseud^hyttites indra 
hnd the local representative of Oaudryoeras kayeii also species of Puzosiop a form oloas 
to Aeanihoceras rtdomagtnse^ and a form close to Phylloostras esRedss. It appears, 
therefore, that if a single horieon is represented it must be somewhat lower t^nthe 
Campanian. The question is discussed In a paper on ** Upper Cretaceous Ammonites ** 

in this volume.-— P. Mxbshall. 
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Fia. 1. — Taeniopteris baUeyensis n. sp. 

Fio. 2, — TaeniopUaris batUyensis n. sp. The son are very worn, and their structure is 
doubtful 

Fio. 3. — Fem-f^tiole from stem of Dadoxifion, Diagrammatic view of transverse 
section. 

Fio. 4. — 8phenopUria sp. 

Fio. 5 . — AraucarUes marshatti n. sp. Leaves attached to axis. 

Figs. 6, 7 . — marshatli n. sp. Single leal. 
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Fto. 8 . — ArauoarUes marshaUi n. ap. Small portion enlarged to show rows of stomatal 
pits. 

Fio. 9. — ? DammariUs sp. 

Flo. 10 . — OarpolUhus teuandiea n. ap. 

Fio. 11.-— 2>(Ml099|4on haiparaenae n. ap. Part of transverse section magnified, showing 
a fairly weU marked annual ring, whioh, however, was not visible to the 
naked eye. 

Fm. 12 . — Dadoxjfian kaiparaanaa n. sp. Radial section. 

Flo. 18. — Zkidon^fUm ktt^^aruanae n. sp. Tangential section. 
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compariBon of her nodules with the coal-balls and roof-nodules of the 
English Carboxiiferous beds. The resemblance is greater to the latter — 
which, however, are much finer grained, and contain very little quartz, 
while the plant-fragments are never closely packed. The differences are 
due to differences in deposition : the plants in the roof-nodulcs had 
drifted and been sorted out, but '' the numerous minute fragments of the 
Japanese nodules . . . could neither have drifted far nor long before 

they were covered and preserved in that potent preservative and petrify- 
ing solution, sea-water (Stopes, 1909, p. 203). The granular Kaipara 
nodules with their marine animals were also obviously formed fairly near 
the shore where detrital matter was accumulating, but the plants had 
perhaps drifted a little farther, for they had decomposed more than the 
Japanese plants, so that only pieces of and the thicker and more 

resistant leaves have been at all well preserved. There are at Kaipara a few 
fairly large stem-fragments (see below), but in the nodule which has been 
particularly noticed here there are only small sersps of coniferous and 
dicotyledonous wood, fragments of bark and leaves, and some rather poorly 
preserved seeds, none of which can be identified definitely. It is possible, 
of course, that other nodules may be obtainable which, though of 
unpromising appearance, may contain recognizable petrified plant-remains. 

The English roof -nodules are found in the beds immediately above 
coal-seams, while the Japanese nodules occur at least 100 ft. below the 
seams in their neighbourhood ; but the association with coal-seams is 
probably more or less accidental, and the floras of the coal and of the 
nodules are not necessarily identical. They might, indeed, as Dr. Stopes 
believes is the case with the roof-nodules, belong to different plant associa- 
tions, a fact which must be borne in mind when questions of correlation 
arise. 

The recognizable plants from Kaipara are few in number. As in the 
Japanese nodules, and as in Upper Cretaceous floras generally, there is a 
mixture of ferns, gymnosperms and dicotyledons, but the material is 
insufficient for comparison with any other fossil flora. In the case of New 
Zealand no Upper Cretaceous flora has yet been adequately described, for 
the early work of Hector and Ettingshausen consists largely of nomim 
nuda, and Arber's monograph extended only to the Lower Cretaceous. 

The following plants are recorded here : Ferns — Taeniapteris bailey- 
ensia n. sp., Sphen^eria sp. QjmnoapermB—Ara^icariiea marahaUi n. sp., 
Dadoxyhn^ taiparaenae n. sp., CarpolUhtM zedandica n. sp., ? Dammariiea sp. 
Dicotyledons — PhyUfiea sp., dicotyledonous wood. 

Descriptions of Specimens. 

Taeniopteris batleyensis n. sp. (Figs. 1, 2.) 

Frond with the habit and venation of Taeniopteria, with secondary 
veins at right angles to midrib, but having circular sori with few sporangia 
between lateral veins, forming a row on each side of and close to midrib. 

Dimensions : Maximum breaclth, 1 cm. ; length (incomplete), 5 cm. ; 
diameter of sori, 1 mm. or slightly less. 

Locality : Batley. One ♦specimen only, with portion of counterpart. 

The reWence of this fertile frond to the form-genus Taeniopteria is 
purely provisional. The sporangial characters are not very well shown, 
and though the f^n does not a^pree closely with any known genus of femSt 
Recent or fossil, it seems inadvisable at present to create a new genus for 
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its reception, and additional material may throw further light on its 
affinities. 

The midrib is stout and is partly petrified ; the vascular bundle is 
apparently U-shaped in section, but the details are not clear. The 
secondary veins are at right angles, or nearly so, to the midrib, usually 
forking almost immediately, but sometimes running half-way to the margin 
before forking. In one case one of the branches can be seen to fork again. 
The sori are always close t^o the midrib and between the secondary veins. 
They are round papillae with a depression in the centre, and sometimes 
seem to contain 5 to 10 sporangia. The structure of the sori and sporangia 
cannot, however, be made out clearly, and it is impossible to see any trace 
of an annulus or of an indusium. In general appearance the sori resemble 
those of Laccopteris, which, however, are not situated definitely between 
the secondary veins, while tlie venation is distinctly reticulate. The genus 
Nathorstia is almost identical with lAiccopteris in its vegetative characters, 
but the sporangia form a synangium, and Nathorstia can be recognized only 
in extremely- well -preserved material. In any case, the venation characters 
preclude a reference of our fossil to either of these genera, and it may 
further be noted that neither of them is known later than the Cenomanian. 

Among Recent ferns the same type of venation occurs in Oleandra, 
but here the sori, which have a reiiiform indusium and numerous small 

r rangia, are situated immediately on the lateral veins, and usually at a 
rt distance from the midrib. The genus is not known fossil, though 
sterile, taeniopterid fronds have occasionally been referred to it on entirely 
inadequate grounds. Dawson described an inconclusive sterile fragment 
from Upper Cretaceous beds of Canada as Pteris {Oleandra) glossopteroidea, 
but fossil fronds of the Taeniopteris type are mostly found in Jurassic and 
Lower Cretaceous beds. Some of these are now known to be cycadean, 
though the provisional generic name doubtless also includes some ferns. 
Several members of the Marattiales with a similar venation have been 
found fossil in a fertile condition, but the Kaipara fern does not agre^ with 
any of them in soral characters, nor with any of the living ferns of the 
taeniopterid type with which 1 am acquainted. 

Fern-petiole (fig. 3). — In the hollow pith of the araucarian wood 
described below a fairly-well-preserved fern-petiole is seen in transverse 
section. The C- or U-shaped vascular bundle, with the incurved .xylem 
strand, is so characteristic of ferns in general that without further evidence 
reference even to a family is difficult. Its occurrence is of interest as showing 
the possibilities of the material, and it seems quite probable that it belongs 
to the same species as Taeniopteris haUeyensis, 

Sphenopteris sp. (Fig. 4.) 

Locality : Bull’s Point. 

The only specimen is a small fragment of a fern-frond about 3 cm. 
long. The pinnules are narrow, cuneate-lanceolate, alternate, decurrent 
and uninerv^, with an entire margin. It is difficult to place such a sterile^ 
frament in its exact systematic position. Similar fronds occur frequently 
in Mesojsoic rooks, and have often been referred to the Cyatheaceae, and 
e^eeially to the genus Thyrso^eris, on insufficient evidence. Others of a 
similar type have been named Asplenium or Asplenites^ and the present 
specimen also resembles some species of Onyokiopsis, which is a widespread 
l^wer Cretaceous genus. It does not seem possible to identify the fragment 
With any degree of accuracy, and it is therefore referred to simply as 
Sf Kmojieria sp. 
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Araucarites marshalli n. sp. (Figs. 5~8.) 

Leaves thickly set on axis (usually occurring isolated), coriaceous, ovate 
or lanceolate, subacute, sessile with unguiculate base, finel}’^ striate longi- 
tudinally with numerous rows of stoinatal pits. Internal structure : 
Numerous bundles with well-developed centrifugal wood radially arranged, 
centripetal wood (transfusion tracheides) present but not clearly preserved, 
reiiin-canals frequently but not always associated with bundles, numerous 
strands of hypodermal fibres, thick-walled idioblasts scattered through 
mesophyll. 

The commonest fossils in the collection are le-aves which I believe to 
belong very probably to the genus Araucaria, though, as there is always 
some uncertainty about detached organs, the usual termination ites is 
employed. They are referred to a i»ew species, which I have much 
pleasure in naming after Dr. P. Marshall. Among Kecent species there is 
considerable resemblance to the section Colymbea^ and Aramaria hrasiliensis 
in particular shows the rows of stoinatal pits clearly, though they are not 
so distinct and well-marked n feature as in the fossil. This is a character 
which is not present in living specimens of Agathis as far as 1 have observed 
in herbarium specimens. Stomata were apparently present on both surfaces, 
but in the sections examined their structure was not preserved. Though 
the detached leaves from Kaipara exhibit considerable variation in size 
and shape, it seems probable that they all belong to the same species, in 
view of the similar variation among living araucarians. 

Among comparable fossil species the nearest is Araucarites macrophyUa 
(Bozzi 1892, p. 375, pi. 16, figs. 1, 2) from the Lower Senonian of Italy, 
which externally is very similar indeed, though Bozzi's species showed no 
internal structure, and he does not mention the rows of stomata. Another 
similar type is Araucarites otnUus Hollick (1898, p. 128, pi. xii, figs. 3r;, 4) 
from the Magothy Formation (Cenomanian), in which, however, the leaves 
are acuminate, while in Araucarites holchcri Wieland (1910, p. 80, pi. 1, 
fig. 2) they are narrower and even more acuminate. This species seems to 
show traces of the stomata, for the figures indicate dots on the /surface, 
and the stomata are more clearly seen in rows in some specimens of 
Araucarites bladenensis (Berry, 1908, pi. 14, fig. 3). 

Kraeusel (1922, p. 7) unites A. hladensis and A. toucasi Sap. with 
A, cracsifolia corda, and also includes the specimen from Lesina figured by 
von Kerner as Pachyjthyllum rigidmii. He records the species from the 
Lower Senonian of Swalmen, Holland, and says that the American speci- 
mens differ solely in being slightly larger. All these forms, however, are 
much smaller and more acuminate than Arwucarites marshaUi. 

The fossil araucarians of New Zealand have scarcely been adequately 
studied. The foliage described by Ettingshasuen (1887, p. 154) from Shag 
Point and Malvern Hills as Araucaria haactii seems to be similar to the 
present species, though the leaves are rather more lanceolate and acute 
and have a definite median rib. Ettingshausen also states that isolated 
leaves are not found. The specimens figured by Hector (1886) are without 
descriptions and are too poorly drawn for exact comparison, but they do 
not seem to be identical with our fossil. An exa mi nation of the originals, 
if available, might show an agreement between Araumriies carinaria (Hector, 
1886, fig. 24a, No. 13 : the name is misspelt) and Araucaria haoitiiy &o. 
Tertiary araucarians evidently occur in New Zealand, as in Australia, but 
it is usually very difficult to say whether they should be referred to 
Agathis or to AramaHa, Among similar Australian species we may note 
Araucarites imbricaiiformis (Johi^on) from the Wf-beds of Macquarie 
Harbour, Tasmania (Johnston, 1888, pi. 36, fig. 1, p. 294), 
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Some account of the internal structure has been included in the 
diagnosis, though the anatomical characters are not in general specific. 
Attempts to distinguish living species of Araucaria by their anatomy have 
not been very successful, and have been criticized by Seward and Ford 
(190fi). On the whole, the anatomy of the present specimen resembles 
that of Aratwaria rather more than that of Agathisy but the extent of the 
transfusion-tissue is not clear. In both Agathis and Araucaria sec. Colymhea 
the resin-canals alternate with the veins, whereas in the fossil they are 
usually below them, but also occur above or in the mesophyll more or less 
between the veins. Seward and Ford state that the canals are below each 
vein in Arancarin ruleiy which is the flattest-leaved of the Eutacta group. 
The preservation of the fossil is scarcely good enough, however, for detailed 
comparison with living species. 

? Dammarites sp. (Fig. 9.) Batley. 

A portion of a leaf 2 cm. long and 1*5 cm. wide, with parallel venation, 
is obviously distinct from Araucarites marshidli. The veins, about 1 mm. 
apart, are more prominent, and occasionally bifurcate ; there are no signs 
of stomatal pits, and the texture seems to be thinner. The leaf resembles 
some living species of Agathis, such as Agathis mtmisis, and some leaves 
of Podocarpus sec. Nageia are also rather similar. It is recorded here 
as evidence of another genua of plants, probably gymnoapermous, in the 
Cretfl-ceous rocks of Kaipara. 

Dadoxylon kaiparaense n. sp. (Figs. 11-13.) 

Annual rings of araucarian type, fairly well marked in places : bordered 
pits on radial walls in one or two (rarely three) rows in contact and some- 
times slightly compressed ; no pits on tangential walls ; resin parenchyma 
absent ; tracheids bordering rays sometimes containing resin, which is 
occasionally seen as “ spools " in longitudinal section ; medullary rays 1-8 
cells high (usually 2 or 3), 1-10 pits in the field, and no abietinean pitting; 

Locality : Bull's Point. 

The above description is based on a stem 4 cm. in diameter, the centre 
of which is filled with the sandstone matrix containing the fern-petiole 
described above. A second (smaller) specimen, not so well preserved, 
doubtless belongs to the same species, the only observed dififcrence being 
in the slightly greater height of the rays (up to 14 cells), which are some- 
times biseriate. 

I follow .Professor Seward in referring fossil araucarian wood to 
Dadoxylony though the present specimens, like many others of Upper 
Cretaceous and Tertiary age, closely resemble the wood of Recent members 
of the family. In fact, it seems to me quite probable that this is the wood 
of a species of Araucaria itself, and that it bore the foliage described above 
as Araucarites marshalli. There is, however, no evidence of connection, and 
it is unfortunate that the fragments of axis with leaves attached were 
not sufficiently well preserved to show the pitting. It must further be 
remembered that the wood of Araucaria and Agathis is extremely similar, 
and, indeed, indistinguishable in the fossil state. 

The best-preserv^ fossil araucarian wood from New Zealand is Dadoxylon 
(Araucarioxyton) novae-zodandiae (Stopes), from the Mid-Cretaceous (?) of 
Amuri Blufi. It difiers from the present species in having better-marked 
annual rings, slightly larger tracheids, and a much greater development 
of resin in tracheids adjoining the rays (Stopes, 1914). The slight 
diflerenoes in the number of pits in the field and the height of the rays 
are probably unimportant. Dadoxylon eUingshauseni (Stopes) is poorly 
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preserved, but has larger tracheids and separated bordered pits. The 
wood from Amuri Bluff referred by Ettingahausen (1887, p. 156) to 
Dammara wveni is inadequately described and figured, but the drawing 
of the radial section (pL 6, hg. 14) suggests that abietinean pitting of 
the ray-cells was present, and it seems quite probable that this wood may 
belong to Protocedroxyloti hectori (Stopes). There is therefore no fossil 
araucarian wood from New Zealand closely resembling that from Kaipara, 
and it is consequently described as a new species. 

Carpolithus zeelandica n. sp. (Fig. 10.) 

Seed oval, winged, 8 mm. x 5 mm. ; nucule 5 mm. x 8*5 mm. Wing 
or margin slightly contracted at base, broadly obtuse at apex. Nucule 
with median rib. 

Locality : Bulls Point. One specimen, with counterpart ; also one 
isolated nucule, probably of the same species. 

Among the many figures of (?retaeeous species of Carj)olitIni,s which I 
have examined there is none closely resembling the present species, though 
winged seeds of a somewhat similar type have been recorded from earlier 
Mesozoic rocks in various parts of the world. It is difficult to be eertain 
of the true nature of the apparent wing, which might be the impression of 
a sarcotesta, and it is impossible express any opinion as to the affinites 
of this seed except that it is probably gyimiospermous. 

Dicotyledonous Wood. — In addition to the fragments in the nodule 
mentioned above, a small stem from Bull's Point, about 1 cm. in diameter, 
was sectioned, but the preservation was too poor for description or 
identification. 

Phyllites sp. 

There are several small fragments of dicotyledonous leaves ; one of 
these occurs on the same block as the Splm^opteris. A collodion imprint 
was obtained which showed only the upper surface of a leaf without 
stomata. A larger fragment, from Bull’s Point, shows venation details 
very clearly, but in the absence of base, apex, and margin it is inij)ossible 
to attempt identification. Collodion imprints again showed no stomatal 
details. 
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DISCOVERY. 

In the year 1917 (49, p. 443) a brief statement was made of the occurrence 
of ammonites at Batley, on the Otamatea arm of the Kaipara Harbour,* 
North Auckland PeniniuJa. Since that time several visits have been made 
to Batley, and to Bull’s Point, a neighbouring locality on the Aramoa arm 
of tihe harbour where «i*niln.r beds occur and where many of the same 
speoias of fossils are found. The first party, in 1916, included Mr. J. A. 
Barfarum, Lecturer on Geology at the Auckland University College, and 
Mr. B. Browne. In 1919 and in 1922 further visits were made to Bull’s 
Point, and in 1923 ooUections were again made at Bull’s Point and at Batley. 
In addition, a few speoimena were found by Ptofeasor Benson and Mr. 
Bartnun in 1920, and by Mr. Ferrar, of the Geological Survey, in 1923. 
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The result of all these collections has been the revealing of a fairly 
extensive fauna. It consists of specimens of several species belonging to all 
the important groups of mollusca, a few brachiopods, and a variety of fisL- 
scales. There are also the remains of five species of plants. Probably the 
most interesting portion of the collection is that consisting of ammonites. 
Up to the present time very few species of ammonites have been recorded 
from the Cretaceous of New Zealand, and, with the exception of three species 
recorded in the previous paper on Batley, all have been collected in the 
Bouth Island. They were first mentioned by Hector, and have been 
classified in papers written by Woods (57, ]>. 34), Trechinann (56, p. 338), 
and Spath (54). The species hitherfio recorded are as follows : Mailrasttes 
haumurtentiie Hector, Madrasites sp., Gaudryceras jukem Bharpe (Whit- 
eaves), Oaudryceraa sacya Forbes, Grossowfriteis gemnuthm Hup}>e, Baculitcs 
ct ’Wi^na F<kHms, Kpi^meUiomur isdandimirn Marshall, Konsmaticeraji tenui- 
costatum Marshall, Madrmiies bhavani Forbes, Lytoreras sj). 

The latest reference to the Upper (Cetaceous ammonites of New Zealand 
is that of Spath (53, p. 299) :~ 

‘‘ The writer has lately recognized the presence in the Upper Benoniau 
of New Zealand of KossttuUiceras (Madrasites) bhavani Btol. sp., and 
K, (Mi) eunishewaense (? Whites ves) Kilian and KebouP, as well as of 
K, [Oumiarites) aff. hhavaniforme Kilian and lieboul, K, (Grossomyrifes) 
geunnvaium Huppe sp., and of Psemlophyllites (Tetragonitea) sp. juv.^ “ 

“ Footnote (^) : PoHsibly oloHe to the incompletely known K. {MadraniteH) mcKayi 
Hector sp, (CeUal. N.Z. Court, 188H, p. 67, text-%. 19 a, No. 4) (misHpelt maeCoyi in 
Hatig. Trade, 2, p. 1345), that Steinniann (Uk. cit., 1895, p. 28) coiiBidered to belong 
probably to the group of K. (M.) aemUianum Htol. sp.” 

” Footnote (•): In collections kindly sent by Mr. Henry Woods, K.H.S., and by 
T)r. Trechmann (sec (Jeol Mag., n.s., dec. 6, vol. 4, 1917, p. 338).” 

In the following pages sixty species are recorded, and all are described. 
This is done even when the specimens are identihed as species already 
described from other countries, a practice adopted for the following 
reasons : (1) The literature in which the desenptions of these Upper 
Cretaceous ammonites have been published is very scattered and most 
difficult to obtain in New Zealand ; (2) the distinction of the different 
species is carried to such a degree of refinement that the identifications made 
in this paper may be questioned by workers elsewhere, and in such cases 
it is well to have a description and a figure to which reference can be made ; 
(3) the great distances between some of the countries where a few of the 
species have been recorded, and the absence of actual specimens for com- 
parison, make identification difficult and even hazardous. 

GEOLOGICAL OCCURRENCE. 

The formation in which the fossils occur is an unctuous mudstone which 
becomes arenaceous in places and even conglomeratic, and it contains many 
concretions varying in size from 5 ft. in diameter downwards. The great 
majority of the fossils have been found in the concretions, which are some- 
times composed of spherical aggregates of calcit© crystals — “ pseudopisolitic 
— and often show on the exterior an extremely well developed layer of cone- 
in-cone structure. The development of these structures has sometimes 
obscured certain features of the fossils, and in particular the suture-lines 
are occasionally hard to follow. The matrix of the specimens is also 
extremely hard, and the fossils are often fractured while they are being 
extracted. On the other hand, much of the shell matter remains, and in 
the great majority of instances the suture-lines are remarkably clear and 
easy to follow. 
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The thickness of the formation in which the fossils are found is difficult 
to estimate. On the foreshore of the harbour where the strata occur the 
whole butcrop is covered with debris, for the unctuous nature of the rock 
allows of earth-sliding to an unusual degree, and it is rarel}^ that any 
portion of the clifF-face can be seen. Above the immediate shore-line the 
whole surface of the hill is covered with vegetation » which effectually con- 
ceals the rock from observation. Here and there, where a small exposvre 
is visible, the strata stand at a high angle. The average direction of the 
strike at Bull’s Pc^t is 285°, and at Batley 295°. In both loealiti^ 
the ammonite-bearing strata are succeeded by a fine-grained chalky lime- 
stone, composed for the most part of tests of Ghhigerina — the so-called 
“ hydraulic limestone ” (49, p. 440). 

At Bull's Point there are occasional nodules of barite, and fre^jiiently 
boulders of the lower part of the hydraulic limestone arc thickly impregnated 
with black manganese oxides. Concretions of pyrite, also, are of frequent 
occurrence ; and in the interior of many of the concretionary boulders of 
the ammonite beds, which are often septarian in nature, it is not unusual to 
find well-developed crystals of calcite. It is often found that a portion of 
the hydraulic limestone is siliceous and even flinty. This is probably due 
to the presence of siliceous organisms such as diatoms, radiolaria, and 
sponge-spicules, the occurrence of which has been reported by Marshall 
in similar material obtained from neighbouring localities (49, p. 434). 
Manganese dioxide, barite, and pyrite are found in far greater abundance on 
the northern shore of the Pahi arm, near Mr. Blackwell’s house. Mr. Blackwell 
was good enough to point this out. A similar association is found on the 
eastern shore of the inlet behind the Batley Peninsula. In all these instances 
the occurrence of the minerals seems to be in the material near the base of 
the hydraulic limestone. 

At Whangaroa the strata, that contain the fossils are very similar to 
those at Bull’s Point : but they a[»pear to lie directly beneath the Wairakau 
breccia of Bell and Clarke (47, p. 65). No actual contact of the two 
formations could, however, be observed. The geology of this district 
was first described by McKay in 1892, but he did not collect any 
I’pper (Cetaceous fossils on the Whangaroa, except specimens of the genus 
Jnoceramas (18, p. 68). He does, however, record ammonites as occurring 
in concretions in the south branch of the Kaeo River, In 1875 Mr. R. Bell, 
who then lived on the north side of the Whangaroa Harbour, near Totara 
North, sent several specimens to the Auckland Museum. Among these is a 
poor specimen of Oauirycera^ kayei Forbes, and an excellent specimen of* 
Tainuia muUmpimsa n. sp., which has also been found at Bull’s Point. 
There is also a specimen of PhyUoceras minimum n. sp., numbers of which 
have been found in the Kaipara localities. Bell’s specimens probably 
came from the south side of the harbour, for in his letter to the curator of 
the Museum he says that the specimens in sandstone " came from the 
south side of the river. Though '' sandstone " is not a correct term to apply* 
to the matrix of the specimens, it is certainly more nearly correct than 
shale ” —the only other material mentioned by Bell. The matrix is very 
similar to that of the fossils since obtained on the south side of the harbour. 
On both sides of the harbour concretions have been much used for roadmaking, 
and at the present time few of them can be found except at Nedler’s Point, 
near the head of Waitapu Bay, about 200 yards distant from the road. 

Clarke in 1909 (47, p. 56) stated that the cx)noretion8 at Nedler’s Point 
contained numbers of fossils, though the specimens he collected were few 
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and in bad preaervation. However, he definitely stated that ammonites 
could be found in the concretions at Nedler’s Point and made it possible 
for subsequent colleotOTs to obtain specimens easily. In April, 1923, a 
considerable number of fossils, which arc described in the following pages, 
were found in the concretions at Nedler’s. Their nature and geographical 
occurrence will be discussed after the species in the whole collections have 
been jneoaded ami deaoiibed. The outcrop of rock is small, and perhaps 
rather lam ttnatomia than 'at the Kaipara localities, but otiierwise there is 
iittia dtflafaace. * Sbeie are not many concretions to be found, but a larger 
proportion of them is fossiliferous than at Batley and Bull’s Point. On 
the north side of the harbour there are now no concretions remaining, and 
no ammonites were found by me, but a few large masses of limestone con- 
tained numerous fragments of Inoceramus and specimens of another large 
species of peleoypod. 

In addition to the localities mentioned above, Mr. Ferrar, of the 
Geological Survey, has recently collected specimens of ammonites at Te Opu, 
which is quite close to Bull’s Point. None of the species found there are 
different from those found at the latter locality. He also found a few 
species at Matakohe, about six miles to the north-west. There are also a 
number of specimens of Vertebrites murdochi in the Auckland Museum. These 
were obtained at Hokianga, though the exact locality is not recorded. In 
the same place there is also a good specimen of Bacalites rectuK and one 
of Gaudryceras ftemilenei said to have b^n found Morant’s Island, in the 
Kawhia Harbour. This is probably an error, for Morant’s Island is 
composed entirely of a glauconitic limestone, containing a great number 
of Tertiary fossils, whereas the matrix of the ammonite specimens is a 
shale. It is possible that “ Kawhia” is a la'pms calami for “ Kaipara.” 

In the collection of the Geological Survey there are two ammonites 
collected by McKay at Awanui, near the East Cape ; but subsequent 
collectors have failed to find any additional specimens. The two species 
are similar to some found at Bull’s Point. One is close to Zdandites 
kaifaraenffw^ and the other is probably Schhtferia rarawa, Ongley has 
recently found a small ammonite at the Pourere Beach, about forty miles 
south of Napier, but unfortunately it is not in a condition that admits of 
identification. He has also found a few impressions of ammonites near 
Whatatutu, inland from Gisborne. 

All these localities are shown on the accompanying map, and it is 
evident that we now have definite information of the occurrence of a 
considerable extent of Upper Cretaceous strata in which ammonites have 
been found. There is reason to hope that a large fauna will ultimately 
be discovered. A map of the Kaifwra will be found in 49, p. 435, and 
a map of Whangaroa in 47, map 3. 

I wish to record my grateful thanks to the following institutions and 
friends: To the authorities of the South Eensin^n Natural History 
Museum* for giving me the use of a room and for allowing me to use tW 
vast collections for comparisons ; to the authorities of Victoria University 
College, Wellin^n, for giving me the use of a room in which to do my 
research ; to the New Inland Institute, for allowing me a grant of £40 
from the Hutton Fund, and one of £50 from the Research Grant, to defray 
some of the expenses incurred. The following gentlemen have materially 
assisted me in collecting material : Mr. J. A. Bartrum, Lecturer on Geology, 
Auckland Univmity College; Professor Cotton, Victoria College; botih 
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of these gentlemen kindly allowed me to use the resources of their labora- 
tories. Mr. li. 3rown and Mr. W. Blackwell also assisted me most 
Juaterially in making the collections, and R. Marshall also added important 
specimens. Dr. L. Spath and Professor W. Kilian kindly examined many 


Whangaroa 

17 spp. Annonltes, 

20 spp. Gasteropods, &c. 

4 spp. Plants. 


Hokianga 

Kaipara 

4* spp. Ammonites. 

45 spp. Ammonites. ^ 

40 spp. Gasteropods. \ 

4 spp. Plants. ^ 


Awanui 

Wbataiutu 

2 spp. Ammonites. ’ 

Imprraskms of Ammonites. 


Wainarama 

Inortramun only. 


Pourere 

1 sp. Ammonites. 

IS spp. Gasteropoda, Ac. 

1 


Seiwyn Rapidii 

Shag Point 
Brighton 

Wangaloa 



Clarence Vallry 2 app. AmnonUea. 

2 itpp. Gasteropoda, &c. 

Amuri Bluff Saurians. 

3 spp. Aminonitea. 

30 spp. Gasteropuds, Ac. 
Waipara Gorge Saurians. 

IS spp. Gasteropods, &c. 
2 app. Annan itea. 

LS app. Gaataropods. fte. 
.3 app. Gaheropods, &c. 
1 sp, Bclemnites. 

1 ap. Peeten. 

. . No Amnonites. 

60 spp. Gasteropoda, &c. 

Probably lower Eocene. 




ValUy 

,tnULYl 

^ara Go-r^e 

Ral^Jls 


SKETCH-MAP 

OF 

NEW ZEALAND, 

■MOWING 

OUTCROPS OF POSSILIFEROUS ROCKS 
OF UPPER CRETACEOUS AGE. 


of my qpecimens and gave me most valuable advice. Dr. J. Marwick 
Undly copied drawings of the oToss-seotions for publication. The Australian 
Muaem generously granted me a long loan of Kdssmat’s work ; this is 
out of J)rint and there are no copies in New Zealand. 
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DESCRIPTIONS OF SPEC^IES. 

Diniensiona, — In all cases the fitui column under each species gives the actual 
measurement ; the second i^lumn gives the proportional measurement, assuming the 
diameter to be 100 mm. 

All dimensions are given in millimetros, and all types, exeejjt four — Macfites 
teiMticoskUuef Ounnarites xelandioua, Oxybdocercts sp., Tairvuia aucklandica — are at 
present in my ooUectian. 


Phylloceras Suess. 

Phylloceras nera Forbes. (Plate 19, fig. 4 ; Plate 26, figs. 1, 2.) 

Compare — 

1845. Ph^loceraa nera Forbes (1, p. 106, pi. 8, fig. 7). 

1885. PhyUoceraa veUedae Mich., in Slol. (11, p. 1J6). 

1895. PhyUoceraa rura Forties, in Koss. (2K, p. 109, Taf. 16, fig. 2 o-d). 

1906. PhyUoceroit sp. Woods (57, p. 331. pi. 41, tig. 4). 

1907. Phylloceras nera Forbes, in Pauloke (42a, p. 3, Taf. 14, tig. 5 rt, /i, c). 
1921. Phylloceras vera Forbes, in Spath (69, p. 40). 

1921. Phylloceras woodsi van Hoepen (62, p. 3, pi. 2. tigs, l-fi, text-tig. I). 

1922. Phylloceras uHtodsi van Hoepen, in Spath (64, p. 117). 


Dimensions ; — 

A. 

B. 

i c 


D. 

E. 


Diameter 

. . 42 100 1 

13 

, 24-6 

100 

46 100 

20 

100 

Height of last whorl . . 
Width of last whorl 

23 

64 1 

H 

61 

14*6 

60 

2K 

61 

12 

60 

11 

26 j 

4 

30 

7-4 

30 

13*2 29 

6 

30 

ITmbilicuM 

. . ! 6 

12 1 

2*3 17 

20 

8 1 

2-8 

6 

1-6 

8 


A and B. PhyUoceras nera Forbes, BulFs Point, Kaipara Harbour, N.Z. ; (* and D, 
PhylUtceras vsujdsi van Hoepen (62, p. 4) ; E, Phylloceras nera Forbes, in Koss. (28, p. 160, 
Taf. 16. tig. 2, «-d). 


Shell discoidal, slightly umbilicated. Whorls strongly involute, high 
and narrow with greatest thickness about one-third of height measured 
from umbilicus. Umbilical wall steep and passing gradually into flank : 
curve gradually increases, and finally periphery is almost a circular arc. 
Umbilicus cannot be properly cleared but is evidently extremely narrow, 
and a very small portion of any of inner whorls is exposed. 

Ornamentation ; Numerous thin rounded ribs, twenty in number, on 
a length of 10 mm. of periphery when height of whorl is 12 mm. They 
are hardly visible near umbilicus, and have a slight bend forward, but 
soon straighten up and pass over periphery without any change. On lower 
part of flank are six conspicuous folds in a half-revolution. These are 
strongly marked at umbilicus and curve forward in the same way as ribSi 
but soon weaken, and disap{)ear completely half-way up flank. 

Suture-line does not materially difler from that of P, nera figured 
by Kossmat ; but in the largest specimen* only five saddles can be dis- 
tinguished, though in a smaller specimen, in which the details are less 
clear, eight saddles can be distinguished. The excellent preservation of the 
large specimen allows all the details to be seen where the whorl height 
is *19 mm. Owing to the shortness of the external lobe and the large 
development of the external branch of the first lateral lobe, the overlapping 
and inclined nature of the first, lateral saddle is well shown. This feature 
was recorded by van Hoepen in the suture-line of PkyUocercis woodsi 

The umbilicus of this species is wider than that of P. nera from Patagonia 
and of P. woodsi of Fondoland, and in addition there are twice as many 
folds as in the last species. The umbilicus is smaller than in P, iedfieiis’^ 
Koss. This species differs from P. veUedae in its more compressed 
and the folds disappear more quiokly than in P. surya. The suturedms, 
however, is more like that of P. snrya than that of P. nera. 

Four specimens have been found, but all are incomplete. It has been 
found at BuH’s Point, Batley, and at Whangaroa. 
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Phylloceras radiatum n. sp. (Plate 19, fig. 7 ; Plate 26, figs. 3, 4.) 
(‘onipare — 

1835. AmnwnitM velledae Mich., Mag. de Zod,, pi. 35. 

1840. Amnu3niteji velledae Mich., in d’Orb., Terr. Crei. T. J. Oeph. pi. 82. 

1857. Ammonites (ScaphUea) tamoauM Meek, l^rarta. Alb. Inst., vol. 4, p. 46. 
1860. Amrnonitce velledae Mich., in Pictet et Camp., Terr. Cret. Ste Croix, 
vol. 1, p. 268, pi. 36, 6 k. 8. 

1864. .AmmonUett ramoeuft Mook^ in Gabb, Geol. Surv. Canada, Pal.t vol. 1, 

p. 66, pi. 11, 6g. 4 ; pi. 12. 6g. 12. 

1865. Avimonitea velledae Micli.» in 8tol. (11, p. 116. pi. 50. hgs, 1. 4). 

1865. Ammonitea ramoaua Mock, in Gabb (3, p. 65, pi. 11, 6g. 4 : pi. 12, 6g. 12). 
1873. Anifnonites velledae Mich., in Schmidt. Kreidepetrcfacten von Sarhalin 
(Mem. Acad. St. Petersburg), p. 10. Taf. 1, liga. 3, 4. 

1876. Phylloceras ramosum Meek, in White. BvlL C.S. Geol. Surr.. vol. 4, 
p. 372, pi. 6. 6g. 1. 

1879. Ammonites velledae Mich., in Whiteaves (K. p. 103). 

1800. Phylloceras velledae, Mich., in Vokoyama (17, p. 177, Taf. 10, 6g. 1). 
1895. Phylloceras ramosum Meek, in Stoinmann (26, p. 80, Taf. 5, 6g. 4 n, b). 
1002. Phglloceras ramosum Meek, in Andergon (33, p. 34). 

1906. Phylloceras velledae Mich., in fioulo, Leraoine. and Thoveniu, Ceph. Diego 
" Suarez, p. 7, pi. 1, hgs. 6, 10, 11. 

1000. Phylloceras (Schlvteria) ramosum Mook, in Kilian and Reboul (46, p. 9, 
pi. I. %. .3). 

1020. Phylloceras nmzambiense van Hoepen (51, p. 142, pi. 24, hgs. J, 2, 3). 
1022. Phylloceras umzambiense van Hoepen, in Spath (64, p. 117). 

' A I B ( ’ I!) F 

; 43 100 I 32 IWt 130 100 44 100 38 100 

I 26 68 I 60 57 27 «2 1« 42 

IH 42 26 58 17 40 13 34 

2 5 U > 6 2 5 

A. Phylloceras radiatum n. ap., Kaipara Harbour, N.Z. ; B, Phylloceras suryn Forbes, 
in 8tol. (11, p. 115, pi. 58, 6g. 5); C, Phylloceras velledae Mich., in Stol. (11, p. 116, 
pi. 59, 6gH. 1-4); I>, Phylloceras umzambiense van Hoepen (51, p. 142); B, Phylloceras 
velledae Mich., in Vokoyama (17, p. 177, pi. 10, fig. 1 a, b). 

The ditnensious show tlmt this species is distinct, though it approaches D. 
Shell discoidal, strongly involute, and higher than wide. Greatest 
thickness rather nearer to umbilicus than to external border. Flank has a 
uniform curve from umbilicus almost to median line. Umbilicus deep and 
extremely narrow. 

Ornamentation : Numerous narrow ribs steeper in front than behind. 
They commence as extremely fine lines at bottom of umbilicus, and 

f radually increase in size towards external margin, when at a height of 
2 mm. there are eighteen ribs on a length of Kimra. of periphery. 
Within umbilicus they are curved strongly backwards, but on leaving it 
curve a little forward, but straighten hdf-way between umbilicus and 
periphery, which they cross without any curve. As far as can be seen, 
there are no interstitial ribs. A series of wide folds, twelve in a half- 
whorl, extend from umbilicus across periphery, but they lose somewhat 
in height as they approach periphery. There are four or five ribs on each 
of the folds, which do not curve like the ribs, but are strictly radial in 
their direction. The folds seem to be more pronounced on surface of body- 
chamber, but the specimens are too imperfect to be certain of this. 

The dimensions given above show that the species is much wider than 
PhyJJoceraa mrya and a good deal narrower than P. velledae. In dimensions 
and form of whori it approaches more closely to P. umzambiense than to any 
other species of which details are available. Umbilical wall not so steep 
as that of P. ramosum Meek in Steimnann, and the whorl appears rather 
wider than that of P, ramosum Meek in Kilian and Reboul. 


Dimensions : — 
Diameter 

Height of la8t whorl 
Width of laMt whorl 
I’mbiliouB 
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8uture>line a good deal less divided than in P, ra/rifU)mm Meek in Stein- 
inann, and less than that species in Kilian and Beboul as far as can be seen 
from their figure. It is, however, of a typical Phylloceratid type, rather 
more complex than that of P. vdledae, and decidedly more so than the 
suture-line of Pkyttooeraa eUipticum Eoss., a species that it closely resembles 
in the details of ornamentation. Phylhceras radiatum clearly belongs to 
the vellcdae group of the genus, which persisted through all Upper Cretaceous 
times. The marked radial folding, combined with the form of the whorl 
and the nature of the costation, seem to me to distinguish it from all others. 
In the costation it comes nearer to P. Eossmat ; in the form of 

the whorl and the folding the closest species is P. umzamhiense : while in 
the development of the suture-line it lies between P. raniomm and P. velleiae. 
The internal portion of the suture shows only three saddles. The only 
figures available for comparison are those given in Zittel’s Handhwh, vol. 2, 
p, 436. Here the line of a Dogger species is shown, but it has six saddles. 
It is interesting to note that Smerbycercts has three saddles. 

One good specimen and two fragments from Bull’s Point, and one 
fragment from Whangaroa. 

Phylloceras forbesianum d’Orbigny. (Plate 19, fig. 6; Plate 27, figs. 3, 4.) 
Compare -- 

]84r>. Ammonit^H ronyunua d’Orb., in Forbes, (hoi. Soc, LofuL, ser. 2, vol. 7. 
pL 8, iig. 6, p. 108. 

1850. Ammonites forbe^ianue d’Orb., Prodrome, voL 2. p. 13. 

1866. Ammonites rouyanus d’Orb., in Stol. (11, p. 117, pi. 59, figs. 5-7). 

1890. Phylloceras ezoense Yokoyama (17, p. 178, pi. 19, fig. 1 or^), 

1895. Phylloceras forbesianum d*Orb. and P. whileavesi Koss., in Eossmat 
(28, p. 100. pi. 15, fig. 1 : also p. [189]). 


Dimensions - 

A. 


B. 


C 


D. 


E. 


Diameter 

.. 26 

100 ' 

18 

100 

13 

100 

14‘5 

100 

28 

100 

Height of laet whorl 
Wi&h of last whorl 

‘ 16 

60 j 

12 

66 

8*2 

63 

8-5 

58 

18 

64 

..16 

60 1 

12 

66 

8-2 

63 

9 

62 

17 

61 

UmbiliouH 

1 

04 










A, Phylloceras forbesianum d’Orb., in Koss. (28, p. 109, pi. 15, fig. 1 a-d); B, C, D, £, 
Phylloceras forbesianum. Bull’s Point, Kaipara Harbour, N.Z. 


Whorls rapidly increasing and extremely involute, so that umbilicus is 
practically obscured. Height and width almost equal, and cross-section 
almost circular. This is the same as in dimensions of P. forhesiamm given 
by Eossmat, though the figure shows a far greater height than width. 
The whorl rises at first steeply from umbilicus, but curves uniformly in 
circular arc and has its widest part about half-way between umbilicus and 
poripheiy. 

Ornamentation : Comparatively little of the material of the shell remains, 
but this shows a fine striation be^nning on umbilical wall, at first bending 
backward strongly, but at half-way along flank it is succeeded by a bend 
forward ; thereafto the striae become straight and cross periphery without 
a bend. After every seventh or eighth rib is a decided groove, most notice- 
able near umbflious but becoming obscure on periphery. 

Suture-line very similar to that given by Eossmat for Phyttooeras 
fofbeHamm, though it is rather more complex and there is a fax greater 
number of Bridles, of which as man^ as twelve can be distinguished. These, 
of course, are very small in umbuioal region, and they are mu<A l^er 
than wide. The external lobe is unusually deep. The external sadw is 
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largest, and there is a uniform decrease in size as umbilicus is appxoaoheil. 
This species diifers from P. forbeaianum in dimensions of whorl if Eossmat’s 
figure is correct, though the measurements that he gives agree closely with 
those of this species. Suture-line of this species also is rather more 
developed tlian that of the Indian one. Yokoyama compares his species 
P. ezoense with P. Jorhesianum, but states rightly that the whorl is too 
high. His figure aW suggests that the costation is too coarse. 

Kossmat, in an appendix to his work on the Indian ammonites, separates 
the specimens which in the earlier part of his work he had classed together 
under P. forbeaianum into two species, P. forhesianum and P. whitmveai. 
Some of these specimens had come from the Utatur formation, of Cenomanian 
Age, and others from the Valudayur beds, of Upper Senonian age. In the 
appendix he retains the former under the name of P. forhesianum, and 
establishes the species P. whiteavesi for the latter. The former species is 
somewhat more inflated and does not show the funnel form of the umbilicus 
so distinctly as the latter. In addition the saddles of the suture-line are 
larger, and the median saddle is simple and lancet-shaped, while in the two 
other occurrences (Valuda 3 nir bads of Pondicherry and the Nanaimo beds 
of Vancouver) it is strongly indented. He says that these are truly small 
distinctions, but they accord with different geological occurrences, so that 
groat importance must be attached to them. He attaches great importance 
to the relation between the ultimate and penultimate whorls. In the 
specimens of P. forbeaianum from the Utatur formation the relation in 
different specimens is 1 : 2*75, 1 : 2*5, I : 2*6, while in a specimen of ezoense 
which is similar to P. whitexiveai it is 1 : 3*2 (11, p. 124). 

In this respect the New Zealand specimens are similar to P. forheaianwm, 
for the relation is 1 : 2*5 and 1 : 2*25. In other words, the increase of 
the size of the whorls of the New Zealand species is less rapid than even 
that of the Utatur species. On the other hand, in the detaib of the 
suture-line there is a grejLter similarity to P. whiteavesi, for the median 
saddle is sharply indented and at the same time the saddles are relatively 
longer. It seems, then, that this species has some of the determining 
•characters of each of the related Indian ones. 

Several specimens, most of which come from Bull’s Point, though 
others come from Batley and from Whangaroa. 

Phylloceras minimum n. sp. (Plate 19,. fig. 8; Plate 26, figs. 5, 6.) 

Dimensions : — . « 


Diameter 

.. 1 1.3 

100 

B-6 

100 

Height of last whorl . . 

7-5. 

67 

5 

68 

Width of last whorl . . 

Umbilicus 

7 

64 

4-5 

63 


A, B, Phylloeeras minimutn, Kaipara Harbour, N.Z. 

Shell small, highly involute, and, as dimensions show, height and width 
nlmost equal. Umbilicus obscured. There is a steep slope from umbilicus, 
said the greatest thickness is reached at a distance of about one-third oU 
height from it, whence the curve is that of a circular arc over periphery. 
A series of fine hair-like striations commences at umbilicus, and at first 
.are directed bacl^ards ; then they bend forwards and then straighten 
towards periphery, which they cross without any bend. They remain fine, 
but are much more distant on periphery. 

The suture-line is highly developed when the size of the species is 
considered. The saddles are relatively long and well separated from one 
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another. There is ako a large number of auxiliary saddles. In this 
species, again, the internal portion of the suture-line has three saddles only. 
The internal saddle, as before, has the curious form characteristic of the 
genus. 

This species is very similar to the last, but the ornamentation is far 
less distinct, and the whorl is wider. The suture-line also is more developed. 

A number of specimens of this small species from Bull’s Point and from 
Batley. 


Phylloceras bistriatum n. sp. (Plate Uh fig. 5: Plate 27. figs. 1, 2.) 
C)ompare — 

1866. Amtno9iiteit mlfulpinun d'Orb., in S<ol. (II, p. 114, pi. 68, fij;. II). 

1895. PhyUoreraa ellijitinm Kohh. (28. p. 107. pi. 16, fig. 2). 

1890. Phylloceraft exoennf Yokoyama (17, p. 19, pi. 2, fig. 178). 

1921. PhyV'Oreras etoeutif Yabr (61, p. 64, pi. 8, tig. 2). 


Dimensions : — 
Diameter 

Height of last whorl 
Width of last whorl 
Umbilicus 


A. , B. 

46 100 I 25 KM) 

27 63 j 15 60 

22 51 ; 15 

.. I I 4 


A. PkyUoceras biMriatum ii. sp.. Bull's Point. Katpara Harbour. N.Z. ; B. Phylloverax 
forbe^ianum d’Orb., in K(»sh. (28, p. 109, Taf. 15. fig. 1). 


A discoid highly involute form, with umbilicus reduced to smallest 
dimensions. Cross-section nearly circular, but there is a distinct angle at 
to]) of umbilical wall. The shell matter is poorly preserved, but it can 
be seen that interior whorls have an extremely fine, somewhat distant 
striation. On body-chamber there are in addition a number of large 
rounded ribs, which arc narrow at umbilicus and gradually widen as they 
approach periphery, whicli they cross without change. The fine striations 
can be seen between and on the slo})es of these large ribs. 

Suture-line : Unfortunately only five of the saddles can be exposed. 
They are less finely divided than those of the other species, and the 
terminations are rounded and coarse. The secondary saddles in the lobes 
are but little divided. 

So far as the suture-lino is concerned, this species approaches most 
closely to the impromsum-eUipticum group in the Indian Lower Cretaceous 
fauna. It comes very close to P. ezoentte Yokoyama (in Yabe, 1921). 

A single specimen, in fair order, at Bull’s Point. 


Vkrtbbrites n. gen. 

It is considered necessary to establish this new genus because, though 
numerously represented by many specimens in splendid condition, it 
cannot be included in the genus OaudryceroK as emended by Kossmat 
(28, p. 113). The particular distinction is found in the internal jwjrtion of 
the suture-line, wUch shows six distinct saddles gradually decreasing in 
size from the antiedphonal line to the umbilicus. This condition is wholly 
different from that described by Kossmat as characteristic of OavdryoeraSj 
which has a Ugh single and narrow saddle in the internal portion of the 
suture-line. It may, of course, be maintained, as is suggested by Spath 
(53, p. 239), that such a development ** is a result of the adaptation of a 
suture-line to wider sides.” This, however, does not seem to be a sufficient 
explanation in this instance, for the various species of the closely related 
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genera Tetragoftites and PseudophyllUes^ in which the reduction of the sides 
is even more extreme than in the species of Gaudryceras, have an internal 
suture-line in which there are two Well-separated saddles. 

The species placed in this genus is clearly the New Zealand reproBenta- 
tive of the well-known and widely-distributed Indo-Pacific species Gaudry^ 
ceras kayei Forbes. It seems, however, that the internal suture-line of 
that species has not yet been observed ; and if, as seems probable, it 
should prove to be similar to that of Vertehrites tnardochi it will have 
to be included in this new genus. It is not the sutun‘-line alone that 
ilistinguiahes these forms from the typical si)ecie8 of Gaudryceras : there 
is in addition the curious low and wide shape of the whorl, as well as the 
conspicuous difference in the ornamentation on the flanks as comparted 
with that on the peri])hery. 

The name Vertehriies is given to the genus because of tlie resemblance 
of a cross-section to that of a fish- vertebra. 


Vertebrites murdochi n. sp. (Plate 20, figs. 9, 9a : Plate ;10, figs. 1, 2 ; 
Plate 40, fig. 3.) 


Compare — 

lS4a. Ammonitta kayei Forbes (), p. 101, pi. 8, Hg. 3). 

1865. Ammonites kayei Forbes, in Htol. (2, p. J56. pi. 77, tig. 3). 

1871. Ammonites kayei Forbes, in Griesbach, Q.J.G,8.t vol. 27, p. 63. 

1879. AmmonUen jukeM 8harpe, in Whiteaves (8, p. Ill, pi. 13, tigs. 3 a, c). 
1893. Gaudrycera« planorhiforme Bohm, in do Grossouvre (19, p. 231, pi. 27, 
fig. 2). 

1895. Lytoceraa kayei Forbes, in Steinniann (26, p. 86. pi. 5, tig. 6). 

1896. Tjytoceraa (Gaudryceraa) kayei Forbes, in Koasmat (28, pp. 124, 162, 

pi. 16. fig. 5 ; pi 17, tig. 2). 

1902. Lytoceraa {Oaudryceraa) kayei Forbes, in Anderson (.33, p. 83). 

1909. Lytoreraft {Oaudrycerae) kayei Forbes, in KUiaii and Reboul (40, p. 12). 


Dimensions : — 



1 A. 


B. 


C. 

Diameter . . 

1 25 

100 

27 

100 

27 

Height of last 

i 7 

28 

7 

26 

6-6 

whorl 






Width of last 

i 10-6 

42 

11 

41 

11 

whorl 

1 





Umbilicus . . 

1 14*5 

58 

14 

63 

16 


H. 


J. 


K 

Diameter 

29*8 

100 

30 

100 

31 

Height of last 
whorl 

70 

24 

7*4 

26 

7*2 

Width of last 


37 

11 

37 

132 

whorl 






UmbiliouH . . 

; IS 

60 

16 

63 

16*4 


Q. 

1 

R. 


1 s. 

Diameter 

22-5 

100 

58*5 

100 

12*6 

Height of last 
whorl 

6*6 

29 

18*5 

32 

3 

Width of last 

9*5 

33 

i8 

31 

6 

whorl 






Umbilicus . . 

12*0 

63 

27*5 

47 

7 



D. 


1 E. 

1 F. 


G. 


100 42 

100 

36 

100 

'! 29 

100 

26 

100 

24 

, 10-26 

24 

9 

25 

1 7-76 

27 

6-76 

26 

41; 16 

39 

14 

39i 13 

44 

i 12-2 

47 

66,' 26 

60| 

21 

68! 16 

661 14-8 

67 


L. 


1 

M. 

N. 


P. 


100 

28-8 

100 

30 

100 

26-2 

100 

10 

100 

23 

7-2 

24 

6-9 23 

6*9 

23 

2*2 

22 

43 

12-6 

43 

13 

43 

11-8 

45 

6 

60 

63 

16*0 

56 

17 

67 

14*8 

66 

6-2 

62 


T. 

1 


V. 

W. 


X. 


100 

30 

lool 

67 

100 

46 

100 

24 

100 

24 

8 

27| 

19 

33 

16 

33 

8 

33 

40 

10 

33’ 

j 

18 

32 

16 

33 

9 

37 

56 

16 

5Sl 

28 

50 

23 

50 

13 

65 


A, B, C, Vettebrites murdochi^ Bailey, Kaipara, N.Z. ; D, E, F, G, H, J, K, L, Bit P, 
VsrkMtes murdoehit Whangaroa, N.Z. ; N, Fef<i6rt^ murdodkit Hokianga, N.2; ; 
<2, Ammonites kayei Forbes, in Steinmann, le. ; R, S, Oaudiryes^. kayei Forbes, in 
Koss., 1.0. ; T, V, W, X, Qaadryesrae kayei Forbes: spMimens in i Kaye's .oplleotion in 
British Museum, Natural Uistory Branch, South Kensington, London ^ ^ measured by 
P. BlarshaU. ^ 
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Transactions. 


These dimensionB clearly show that the New Zealand specimens from 
three localities belong to the same speoieB, and they differ from the typical 
Indian specimens in having a distinctly lower and also wider whorl and 
a sli^tly wider umbilicus. It might appear as though tlie dimensions 
of S contradicted this statement ; but small specimens are all wider, and 
S should be compared with P. 

Shell discoidal, with an involution of about one-third. Whorls much 
wider than high, with a surface rising steeply from umbilicus and passing 
with a gradumly decreasing curve to periphery, where it is much flattened. 
The deep umbllicuB has a steep slope almost uniform except for upper 
part of each whorl, which breaks the regularity with rather sharp curve, 
whorls do not increase rapidly, and seven can be counted when shell 
has a radius of 10 mm. Strong sharp wire-like ribs start at bottom of 
umbilicus and are at first radiid, directed slightly backwards ; almost at 
once they curve strongly forwards, but become almost radial again on 
upper part of flank at point where covered by succeeding whorl. A little 
below this an interstitial rib generally appears between each pair of wire 
ribs, and at this line each rib usually breaks up into three fine stria- 
tions. Other striations also take their origin at this level, though the 
original rib often continues straight on, but with the dimensions of one 
of the striations only. These striations at once bend forward and cross 
periphery with a gentle broad forward curve. On body-chamber the 
coarse wire ribs become much less numerous and arc irregularly spaced, 
but the fine striations maintain their number and appearance. 

The external portion of the suture-line is similar to that shown by 
Stoliezka for Oaidrycera^ kayei : Koasmat does not give a drawing of it. 
Six saddles can be dustinguished, the external by far the largest. Auxiliary 
saddles much inclined, and with auxiliary lobes form a deep umbilical 
lobe. External lobe a little deeper than first lateral * lobe. Internal 
portion of suture-line at once distinguishes the genus. Instead of the single 
lengthened saddle which is found in Oaiidrycerasy six distinct saddles can 
be seen. Of these the first, which is close to the antisiphonal line, is the 
largest and is bifid, though the division is not deep. The next saddle is 
shorter, and the size afterwards rapidly decreases to umbilicus. Second 
and third saddles are bifid. Antisiphonal lobe a little deeper than lobe 
next to it, but not nearly so deep as the decline of the whole suture-line 
on umbilical margin. Ivobes all simply bifid. 

The specimens that have been described show a close resemblance to 
the specimens of Qavdryceras kayei in the collection at the British Museum, 
Natural History Branch, at South Kensington. These are in the collection 
made by Kaye and described by Forbes. In the New Zealand specimens 
the periphery is somewhat flatter, sculpture coarser on umbilical surface, 
and finer on |)eripberal region, where also striae have a stronger forward 
bend. The width which Stoliezka mentions as so remarkable is still more 
marked than in the Indian specimens of the Kaye collection, though the 
measurements of the drawings given by Stoliezka s)iow proportions almost 
exactly the same as in the New Zealand specimens. Yabe (37, p. 26) 
suggests that various specimens of 0. kayei from South India, as well as 
Steinmann’s qiecimens from Quiriquina, and the Oriesbach specimen from 
South Africa,, should be incited m his species Oaudryoeras tenuUiraium 
var. ornatum. The specimen of this species figured by him is, however, 
clearly a close relative of 0. sacya, and quite different from the teue 
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(?. kayei in form and sculpture. The specimen in the (Jriesbach collectioai 
has now rightly been recognized as a dutinct species by van Hoepen, and 
he has named it 6r. varicostatum, which, as shown in this paper, is qmte 
close to the New Zealand species G. semileve. G, jukesi Sharpe in \^t- 
eaves (8) is certainly this species, and is quite different from the species 
that he refers to under G. jukesi later (27). There is no description of 
the forms identified by Anderson in California and by Kilian and Reboul 
in Seymour Island as G, kayei, but there is little doubt that they are 
typical forms of this species. 

This species has been found at Batley and Bulls Point in the Kaipara, 
and plentifully at Whangaroa, where it seems to be the species called 
Desmoceras sp. by Clarke (47, p. 56, pi. 12, fig. 3 a, b). 

Three specimens in the Auckland Museum come from Hokianga. 

It is stated by Kossmat, and the remark is quoted by Kilian and 
Reboul, that G, kayei Forbes is closely related to G, planorbijorfm Bohm 
from the Upper Cretaceous of Bavi^re. 1 have no specimens of this 
species for comparison, but, basing my opinion upon the description and 
figures given by de Grossouvre, I am unable to agree that the relationship 
is close. The specific name is given in roemorv of the late R. Murdoch. 
H well-known New Zealand conohologist. 


GAUi)Ry('EBA8 de Grossouvre (19, p. 225), 

The following is the diagnosis of the genus given by de Grossouvre : 
“ Vv genre est caracteris<^ par Tallure des strios de la coquille partant de 
Tombilic, inflcchies en avant, et par une ligne suturale formee de lobes et 
de selles assez nombreux, les lobes 6t«ant tons h terminaison paire.'* He 
lays stress on the striae being directed back from the edge of the umbilicus. 
The sutural line is not so much reduced in auxiliaries as in Lytoceras. 
In the greater number of species the whorls increase slowly, and are 
but slightly involute in the young, but afterwards increase more rapidly, 
especially in height. 

Kossmat later emended the description (28, p. 113). Slightly involute^ 
forms, with periodic constrictions forming bolsters on the shell or furrows 
f>n .the oast. These, like the fine wire-like ribs, start at right angles to 
the umbilicus, and in the under half of the flank bend forward and in the 
upper half backward, forming a shallow forward bend on the periphery. 
Tne suture-line is of the greatest importance for the whole group. The 
median saddle is sniall, like a spear ; the external lobe long and small, as 
deep as the first la*teral lobe. The bifid external saddle is conspicuous. 
There are always several auxiliary lobes, which form a distinct umbilical 
lobe. In the interna) portion there is a small and deep antisiphona) lobe, 
which goes as far back, or farther, than the umbilical lobe. A long tree- 
like saddle separates the two lobes, and on its side it is deeply dimected 
by sharp points. The bottom of the deep highly characteristic umbilical 
lobe is two-pointed, like the antisiphonal lobe. {Translation of eietract,) 

The nature of this internal suture-line separates Oauiryoeras from 
THroffonUes. All qpecies of Oaudsy-ivsut have at the base of the partition 
wall a single deq> groove which corresponds in position to the antisiphonal 
lobe, while TetragoniteSt with a greater number of internal lobes, has more 
than one on each side of the antisiphonal line* 
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Gmudryceras propemite n. sp. (Plate 20, fig. 4 ; Plate 28, figs. 3, 4.) 


Compue — 

1866. Ammonites saeya var. muUipUxua 8toi. (11. p. 166. pi. 76, 6^. 1). 
1866. Jjfftoceras mite von Hauer, Neue Cephalopoden der Gosaugebilde, JUitz, 
Akad, der Wise, Wien, Bd. 53. p. 7. Taf. 2. figH. 3. 4. 

1873. Ammonites saeya var. saehalinensis Schmidt (4. p. 15, Taf. 2, tiga. 1. 2, 6. 
1893. Oaudrycera>s mite Hauer, in de Grossrmvn* (19, p. 227, pi. 26, fig. 4: 
pi. 39). 

1895. Oaudryceras jukesi Sharpe, in Whiteaves (27, p. 129, pi. 2, figs. 1, 2). 
1895. Lytoceras (Oaudryceras) muUiplexum Kobb. (28, p. 121, pi. 15. fig. 6). 
1907. Lytoceras varagurense var. patagonicum Pauh'ke (42a, p. 6, Taf. 17, 


1917. Oaudryceras aff. 

jukesi (Wliiteavc*H) 

Sharpo, in 

V\'oods 

(67, p 

. 36, pi. 

20, 

fig. 2). 









Dimensions : — 

A. 

1 


B. 

C 


U. 


Diameter 

64 100 

' 

78 

UK) 

101 

100 

64 

100 

Height of last whorl 

Width of last whorl 

24 37 

1 

23 

29 

40 

40 

1 25 

40 

28 44 

i 

24 

30 

38 

38 

1 26 

41 

UmbiliouB 

19 .30 

1 

38 

49 

35 

36 

1 24-5 

39 


A, Oaudryceras propemite, BuH'h Point, Kaipara Harbour, N.Z. ; B, Lytoceras 
{Oaudryceras) muUiplexum Kosb. (28, p. 121, Taf. 15, fig. 6) ; C. Lytoceras (Oaudryceras) 
varagurense (28, p. 122, Taf. 18, fig. 2, pi. 17, fig. 9) ; D, Lytoceras (Oaudryceras) verte- 
bratum Kobb. (28, p. 126, Taf. 15, figti. 4, 5). 


The dimensions given above show that the breadth and height of the 
whorl are almost equal, and that they come nearest to G, vertehratum of 
the Indian species. 

Form discoidal, with an involution of one4hird. Seven whorls when 
diameter is 64 mm., with its greatest thickness just above slope t<i 
umbilicus ; from this point there is a gradual slope to periphery, which 
is evenly rounded. Whorls slightly wider than high ; whorls do not 
increase rapidly in height. 

Ornamentation : A large number of rounded ribs of moderate size, 
which on body-chamber begin rather indistinctly near base of umbilical 
wall. They rapidly increase in distinctness, and at top of umbilical slope 
many divide into two, and other interstitial ribs arise, their number being 
increased about twofold. Ribs at first almost radial, but soon bend strongly 
forward, then distinctly backward, and at periphery again slightly forward 
so that they cross it with a slight forward curve. Ornamentation of inner 
wJhorls the same up to the point where they are covered by the next 
succeeding whorl ; here they ^reak up into striations, and similar additional 
stnations arise interstitially and cross periphery with a slight forward bend. 
There are periodic furrows, sometimes very distinct, about four in a whorl. 

Suture-line does not differ to any important extent from that of the 
diH^ent coarse-ribbed forms of Oaudryceras from South India which have 
beep mentioned above. On the whole, it is rather more like that of 
G, wtehroitttm than the others. The most distinctive character is in the 
development of the median secondary saddle in the first lateral lobe. 

pie species is evidently very close to the 0, vertehratmn-varagurmse 
group in sll re8j)ects, but in none of them is there any mention of the 
curious change in the nature of the sculpture In all of the inner whorls. 
Oaudryc^iM cinctum Spath, from Pondoland, is also close, as is G. mite 
Hauejf, from the Santonian of Europe. Again, 0. varagurense var. pata- 
gonica Faulcke, from Patagonia, is closely related, but the details of the 
ornamentation seem to be distinct. 0, varagurense and G, mite hawe been 
recorded by Kilian and Beboul from Seymour Island, but in both cases 
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it appears that the state of preservation does not allow any details of the 
ornamentation to be seen. 

A single eoroplete specimen has been found at Bull’s Point, as well as 
several fragments. 

G, muUiplexum and G, veriehratum. come from the Utatur formation, and 
G. varaguretise from the Upper Trichinopoly (= Lower Senonian) of Europe. 


Gaudryceras particostatum n. sp. (Plate 20, fig. 7 ; Plate 30, figs. 3, 4.) 


('Ompare — 

lOOtt. Gaudryceras tcayei Forbes, in Woods (40, p. 336, pi. 41, fig. 8). 

1021. Gaudryceras varicostatum van Hoepen (52, p. 7, pi. 2, figs. 10-12, text- 

figs. 3, 4). 

1022. Gaudryceras varicostatum van Hoepen, in Spath (64, p. 117). 


DimoiiHions : 


A. 


B. 


C. 


I). 


liiameter 

27 

ICX) 1 

1 24 

100 

33 

100 

39-6 

100 

Height of lai9t whorl 

10 

37 1 

1 9 

38 

13 

30 

. 13*7 

35 

W'idth of last whorl 

10 

37 

0 

38 

11 

34 

: 14-7 

37 

rmbilicuR 

10 

37 : 

11 

46 

13 

39 

! 17-2 

43 


A, B, C, Oaudrycaras particostatum. Bull's Point, Kaipara Harbour, N.Z. ; 
D, Gaudryceras varicostatum van Hoepen (52, p. 7). 


The dimensions show at once that height and width of whorl are almost 
equal, and umbilicus extremely wide. Shell small, with whorls that show 
little involution and do not increase rapidly in size. Umbilicus wide, 
with a nearly uniform slope. When the radius is 14 mm. six whorls are 
developed. The umbilical slope is steep, but passes by a rapid curve into 
the dank, which slopes steeply to the well-rounded periphery. 

Ornamentation : Flanks of inner whorls covered with thin wire-like 
ribs, whicli begin at umbilicus and at once bend sharply forward. At edge 
of periphery, where whorl is covered by the succeeding one, the wires change 
into a number of minute striations, which require a high-powered lens 
to show them up. These have a slight bend forward where they cross 
periphery. On body-chamber the wire-like ornamentation cannot be seen, 
and its place is taken by fine striations ; these are not easily seen, and 
without a careful inspection the surface appears to be smooth- . Four 
oonspicuous constrictions in a revolution. 

Suture-line in both external and internal portions very similar to that 
of Gaudryceras varicostatum, Antisiphonal lobe differs from typical foriu 
in its greater breadth. External portion of suture-line is quite typical of 
the genus, though, on the whole, it is perhaps rather less deeply dissected. 
Umbilical lobe upusuaDy deep and extremely steep. The width of the 
single saddle in internal portion of the suture-line is noticeable, and 
in this respect this sp^es resembles G, propemite^ 0, varicostatum^ and 
0, oarogfumwe, though it is less marked in the last species. 

This specie^? certSnly comes nearer to Gaudryceras varicostatum than to 
any other that could be found in the available literature. It is, however, 
distinguished by the finer ribbing and the somewhat higher whorl There 
seems to be no Indian species to which it shows a close resemblance, for 
it has a higher whorl and smaller umbilicus than 0, muUiplexum ; finer 
ribbing ar d a wider umbilicus than (?. varagurense ; a narrower and lower 
whorl thiin 0. vertAratum, and finer ribbing as well ; and in none of these 
speoies h^ it b^n record^ that the ribbing changes in its character on the 
upper pjlrt of the flank. 
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Several good specimenB have been obtained at Bull’s Point, and one 
in poor conation from Whangaroa. In the Auckland Museum there is a 
specimen in good condition labelled as coming from Morant's Island, in 
the Kawhia Harbour. This, however, I regard as a mistake, as the rocks 
on that minute island are entirely Tertiary in their age. It is possible that 
this and Baculiles rectus n. sp., which have the same matrix, come from 
Hokianga or from Kaipara. 

Gaudryceras subsacya n. sp. (Plate 20, figs. 8, 8a : Plate 29, figs. 1, 2.) 

Com] 

1846. Ammonites sacya Forbes (1, p. 113, pi. 14, lig. 10). 

1846. Ammonites buddha Forbes (1, p. 112, pi. 14, 6g. 9). 

1865. Ammonites saoya Forbes, in 8tol. (11, p. 154, pi. 75, tigs. 5-7 ; pi. 76, 
figs. 1. 2. 3). 

1873. Ammonites sacya var. sachalinensis Schmidt (4, p. 15, pi. 2. figs. 3, 4). 

1876. Ammonites fllicinctus Wbiteaves (7, p. 43, pi. 2, figs. 2, 3). 

1884. Lytoceras sacya Forbes, in Whiteaves (7, p. 203, pi. 25). 

1890. Lytoceras sacya Forbes, in Yokoyama (17, p. 178, pi. 18, fig. 12). 

1894. Lytoceras sacya Forbes, in Jimbo (22, p. 34, pi. 6, 6g. 1). 

1804. Lytoceras sacya Forbes, in Stanton (20, p. 445). 

1805. Lytoceras (Oaudryceras) sacya Forbes, in Koss. (28, p. 119). 

1902. Lytoceras {Oaudryceras) sacya Forbes, in Anderson (33, p. 82). 

1903. Oaudryceras tenuiliratum Yabe (48, p. 19, pi. 3, Hgs. 3, 4 ; also var. 

ornatat pi. 3, fig. 2). 

1003. Oaudryceras striatum var. yicium Vabe (48, p. 33, pi. 4, fig. 3). 

1917. Oaudryceras sacya Forbes, in Woods (57, p. 11, pi. 5, figs. 4 a, 6). 

1017. Lytoceras sp. Marshall (49, |>. 445, pi. ,33, ng. 3, text-fig. 4). 

1921. Oaudryceras sacya Forbes, In Spath (59, p. 54). 

Dimensions ; — 

A B ] C X) F F G 

Diameter . . 28 ' 100 22-70 100 30 ' 100 29 ' 10o| 24 100 16 ' lOOj 46 100 

Heiabtoflaat 10-5 37 9 39 12-6 35 II 38 9 37 6-2 39| 33 

whorl 

Width of last 10-75 42 10-25 45 14 30 12 41 10-25 42 8 60 34 

whorl 

UmbUioTM .. 11-6 4l{ 10 44 13-6 38 11-26 39 9 37 7 44; 44 

H. .1. K. I L. M. N. 1*. 

Diameter ..96 100 40 100 60 lOO! 120 lOOi 113 100 300 100 36 100 

Height of last 43 30 34 40{ 60 44 100 63 12 84 

whorl ' 

Width of last 36 35 30 38 45 40 165 53 13 38 

whorl i \ 

Umbilicus .. 32 50 46| 36| 86 f2 56 18 15 42 

A, B, C, D, £, F, Oaudryceras subsa^a, BulFs Point and Batlky, Kaipara Harbour, 
N.Z. ; G, H, J, K, L, Oandryceras sacya Forbes, in Stolioka (11, p. 154, pi. 75, figs. 5-7 ; 
pL 76, fig. 28) ; M, Oaudryceras sacya Forbes, in Koismat (28, p. 119) ; N, P, Oaudry- 
ceras tenuUiratum Yabe (37, p. 19). 

The six specimen^ of 0, aubaaoya that were measured show at once that 
the species always has a whorl that is wider than high, and that the larger 
specimens are both lower and narrower than smaller ones. The In<j£m 
sjmimens that were measured by Stolicska are in most cases higher than 
wide, and this is also the case in the Indian specimen quoted by Eossmat. 
Yabe’s measurements of Oaudryceras tenuiliratum are much higher and 
wider in the large specimens than in the smaller. The measurements show 
that species is characterised by its uniformly wide whorl. 

Shell discoidal with wide umbilicus, downward slope of which ja modified 
by rounded contour of inner whorls. InVblution about one-thitd. Slope 
from umbilicus steep, and gradually rounds oS into flank ; periifliery flat- 
tened. Well-preserved specimens show five distinct constrictiona marked 
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on shell by prominent rounded ribs, which have a large furrow behind and 
a smaller one in front. Regular sculpture consists of extremely numerous 
ribs, so fine that when radius is 7 mm. there are 45 on an arc of periphery 
5 mm. in length. Large ribs that mark constrictions are covered with these 
fine ribs, which arise at bottom of umbilical slope and at first have a slight 
forward inclination. This soon becomes pronounced, but decreases again 
at about two-thirds of distance from umbilicus. Ribs cross periphery 
with the very slightest forward bend. Near top of umbilical slope an inter- 
stitial rib arises between each pair, and all continue without interruption 
across periphery. Ribs and sculpture on body-chamber differ in no respect 
from those on younger whorls, except in size, which increases proportionately 
to diameter. 

Suture-line is typical of the smaller species of Oaudryceras, and by itself 
can hardly be distinguished except by the slightly displaced position of the 
small secondary sadme in the first lateral lobe. Internal portion of suture- 
line also is quite typical of these smaller species, and shows the long and 
narrow single saddle which Kossmat considers an essential feature of the 
genus. 

The position of this species is very close to 0. tenuiliratum var. omaluin 
of Yabe ; but comparison of the measurements shows that the whorl is 
both higher and wider than in the Japanese species, and at the same time 
the umbilicus is narrower. The resemblance to Q. striMum var. pidum of 
Yabe is also close, but the ribs appear to be much more flexuous in that 
i^ecies. The specimens considered to be 0. sacya by Yokoyama and 
.limbo are differently classed by Yabe. Crick's specimen of Q. pulchrum 
in the South Kensington. Museum was also compared with those from New 
Zealand, and it was found that its ribs were distinctly sharper and farther 
apart than in the present species. Forbes’s type of G. sacya is also in the 
Museum, and though it is in poor condition it is clear that the ribs are a 
little larger and farther apart than in the New Zealand examples. The 
species appears to be very similar to Q, filicinctus of Whiteaves from the 
Queen Charlotte Islands. The examples here described from the north of 
Now Zealand are quite close to the specimen from the Clarence Valley of 
the South Island of New Zealand, which was classified by Woods as 
O. sacya, for the only observable difference in that the ribs in the South 
Island specimen are rather coarser than those of all but one of the speci- 
mens from the North Island. 

This species is Icommon at Batley and at Bull’s Point in the Kaipara 
Harbour, but no specimens were found at Whangaroa. 

Oaudryoeras sacya comes from the Lower Utatur group. No specimen 
yet found in NeV Zealand shows the corrugations which characterize the 
mature forms o| G. sacya as figured by Whiteaves and of G. UnuUum 
figured by Yabe, 

Gaudryceras politisaimum Kossmat. (Plate 20, fig. 3 ; Plate 28, figs. 1, 2.) 
Compare— 

1B95. Chiudrycsras polUisaimum Kom. (28, p. 128, Taf. 15, figi. 7 a-c). 

' 1907. Lipodraa (Oaudryoeras) pcliHaaimum Koss., in Kilian and Reboul (46, 
p. 14, pi. 1, figs. 7, 8). 

Dimenmons : — ^ 

Diameter 48 100 i 89 KKt 

Height of last whorl 90 49 i 83 37 

WMth of laat whorl 14 29 | 28 31 

XJmbilious 16 33 ! 34 38 

A, Ckmdrysssas pdUUssimmm Koss., Buira Point, Kaipara Harbour, N.Z. ; 

B, Oaudryoeras pdliiiseimum Kota. (28, p. 128). 
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These dimensions show that the only specimen that is in good onougli 
condition to be measured has a whorl a little higher than that of Kossmat's 
type, while the umbilicus is distinctly narrower. Comparisons with the 
dimensions of G, mhsacya show that the whorl in that species is not so 
high as, but is much wider than, that of G. poUtissimvm. In the specimen 
that has been measured the greater part of outer whorl is somewhat com- 
pressed. The inner whorls increase a good deal in their relative width, 
the penultimate whorl measuring— height, 4*5 mm. ; width, 5-r> mm. : and 
the whorl next to that — height, 2*5 mm. : width, 3*5 ram. The broadest 
part of outer whorl is at top of umbilical wall, whore there is a sharp curve 
to the gently sloping flank ; but at periphery the curve is nuich sharper. 

Ornamentation : Five constrictions can be distinguished in the last 
whorl, which appear as rounded ribs on the shell. They are low where 
they leave umbilicus. They at once bend forward and increase in size, 
but the forward curve is soon reduced, and they cross periphery with a 
slight forward bend. At first sight the surface of the shell appears to 
be polished, but when examined with a lens a number of regular but 
extremely fine hair-like ribs can be distinguished. About every tenth or 
fifteenth of these is larger. They start almost straight from the umbilicus, 
or with a slight backward trend. They soon bend forward on the edge of 
umbilicus ; then they straighten up, but pass over periphery with a broad 
forward curve. 

Suture-line agrees fairly well with that of G, poUtiasmum figured by 
Kossmat. The saddles, however, are less divided, the slope to umbilicus 
begins sooner, and there arc fewer auxiliary saddles ; umbilical lobe is also 
deeper. 

The specimen agrees quite well with description that has been given by 
Kossmat, though the relative height and width of inner whorls are not 
referred to by him. The ornamentation and also the form of G, politis- 
simuin^ G, mibtilineatum Koss. (28, p. 123), and G. valudayureme Koss. 
(28, p. 127) are very similar, but it appears that the ornamentation of 
the surface of G. vahidayxirmse is rather stronger and the suture-line is 
rather more divided. It would be extremely ^fiicult to distinguish tlic 
inner whorls of the New Zealand specimen of G. poUtiasimum from those of 
G, suhtilinealum described by Kossmat. 

One specimen, in moderately good condition, from BuU’s Point, and a 
second, of the inner whorls only, from Batley. 


Gaudryceras crenatum ii. sp. 
Dimensions ; — 


(Plate 20, fig. 10 ; PlaU 31, figs. 3, 3a.) 


A. 


Diameter 

.. 27 

100 

Height of lant whorl . . 

.. 9 

33 

Width of last whorl 

.. 10 

37 

Umbilicus . . 

.. 12 

44 


A, Gaudryceraa t^remtum. Bull's Point, Kaipars Harbour, N.Z* 


Shell discoidal, with wide umbilicus which has very even slope. 
Involution about one-third. A steep even slope of umbilical wall, which 
curves rather quickly into flank, and therafter a uniform curve which 
passes without interruption over rounded ^iphery. 

Ornamentation: Four shallow periodic furrows in last whorl, with 
occasionally a low rounded rib behmd. The surface appears bright and 
shining, but examination shows that it is closely covered with fine thread- 
like ribc. These arise at umbilicus and are at &8t straight, but soon bend 
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forward and maintain this direction until they reach beyond umbilical edge ; 
they then bend slightly backwards, but soon again bend forward and pass 
with a broad curve across periphery. Ribs become less distinct at peri- 
phery, but there are no interstitial ribs. Ribs have a sharp crest, but are 
distinctly crenate on backward side. A good specimen and a high-power 
lens are necessary to reveal this structure. 

Suture-line not well seen. Saddles not so highly divided as in the 
other species of Gaudryceras. External lobe is perhaps a little deeper than 
usual, and three auxiliary lobes are present. 

Three specimens only, two of which come from Bull's Point and one 
from Batley. 

The crenation of the small ribs is the most distinct characteristic of this 
species. So far as Cretaceous species of this family are concerned, it has 
been recorded only in Lylocercut nvahadeva Stol., from the Lower IJtatur 
of India ; L. hat&ti, from the lower beds of Queen Charlotte Island of 
British Columbia ; and L. ezoense, from the Lower Ammonite beds of Japan. 
These are included in the Lyt^oceraa fimhriaium group of Kossmat, which 
is mainly distinguished by the absence of auxiliary lobes and saddles in 
suture-line (28, p. 112). The present species has three auxiliary lobes and 
saddles, and at the same time its small size and fine ribbing ally it rather 
to the Gaudryceras group. It is perhaps permissible to regard the crenation 
as a vestigial remnant that shows clearly the lytoceratid ancestry. 

Zelandites n. gen. 

This genus is suggested for some ammonites that could not be placed 
in any of the genera of which detailed de^jcriptions and literature were 
available. The ornamentation is so similar to that of several species of 
Gaudryceras that it seems necessary to place it close to that genus. The 
narrow and high whorl has the general form of that of Gaudryceras varunat 
which has been recorded from Quinquina by Steinmann as well as from 
its original locality. On the other hand, the suture-line, so far as its 
general appearance is concerned, and especially in the nature of the first 
lateral lobe, is so pecubar that it becomes doubtful if the species should be 
included in the Lytoceratidae. However, in the absence of specimens of 
allied species for comparison, and of more extensive literature, it has been 
placed here provisionally. 

Zelandites kaiparaensis n. sp. (Plate 20, figs. 9, 9a; Plate 31, figs. 1, 2.) 

Ck>mpare — 

1845. Ammonites ifaruna Forbes (1, p. 107, pi. 8, fig. 5). 

1866. Ammonites varuna Forbes, in Stol (11, p. Ill, pi. 68, fig. 1). 

1894. Desmoceras kaxmnoi Jimbo (22, p. 28, pi. 1, fig. 7 a, 6). 

1896. Lytoceras (Gaudryceras) odiense Koss. (28, p. 129, pi. 18, fig. 1 a-c). 

1895. iMoceras (Gaudryceras) varuna Forbes, in Koss. (28, p. 130, pi. 16, 

fig. 4 a-h : pi. 17, fig. 8). 

1895. Lytoceras varuna Forbes, in Steinmann (26, p. 84, Taf. 5, fig. 2 ce, 6 ; 
text-fig. 7). 

1903. Gaudryceras kawanoi Jimbo, in Yabe (37, p. 41). 


Dimensions : — 

A, 

B. 

C 


D. 


Diameter 

26 

100 

18 

100 

23 

100 

26 

100 

Height of last whorl . . 
Width of last whorl . . 

12 

48 

8 

44 

12 

53 

13*5 

52 

7-46 

30 

6*6 

35 

7-5 

33 

7 

27 

Umbilioiis . . 

6-6 

26 

6 

28 

4-5 

20 

5-2 

20 


A, B, Zefardites kaiparaensis n. sp., Bull's Point, Kaipara Harbour, N.Z. ; C, Lvto- 
eerds (Odudryceras) i;arufta. Forbes, in Koss. (28, p. 161) ; D, Lytoceras varuna Forbes, 
in St^mifiann (26, p, 84). 
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The dimensiomi show a fairly close resemblance to Gandrycems varaua, 
though the whorl of the New Zealand species is not so high and the 
umbilicus is a good deal wider. 

Shell small, discoidal. with an involution of about two-thirds. The 
greatest width is just above umbilicus, to which the 8loi)c is steep, though 
it rounds ofE gradually at top of wall ; thence the flanks slop** gradually 
to periphery, which is narrow and sharply rounded. Body-chamber has 
the length of two-thirds of a revolution. Surface of inner whorls covered 
with fine hair-like ribs, at first strongly inclined forwards, but at top of 
umbilical slope they become straight and pass straight over periphery. 
Body-chamber has the same ornamentation as inner whorls. Nine deej» 
constrictions in a whorl. They are at first radial in direction, but soon 
take a strong bend forward, and near periphery become radial again, 
passing over it with a barely noticeable backward curve. These con- 
strictions are visible on the shell and have no ribs before or behind. 

Suture-line peculiar, and the absence of much literature makes it hard 
to classify the species. The median saddle is sharp and has a few jags 
on side. External saddle high and bifid, with a much larger development 
on external than on internal side. The two lateral saddles are also 
bifid, but are much smaller, and seven auxiliary saddles can be dis- 
tinguished. All divisions of the saddles have deep and sharp jags, which 

S ’ve rather a distinct appearance. External lobe about as deep as first 
teral lobe, and rather wide. First lateral lobe wide, and the small 
secondary saddle in the middle is much less conspicuous and important 
than in Gaudryceras. There are larger projections on either side of it, 
and of these the internal one is by far the largest element in the whole. 
This is similar to the same lobe in Diplomoceras cylindracetim Defr. (47a, 
fig* 1259 : 45, Taf. 45, fig. 47) and to that in D, wakanene, figured in this 
paper (Plate 19, fig. 3), but it is quite different from that in the four Indian 
species of Anisoceras Pictet — Diplomoceras Hyatt figured by Kossmat 
(28, Taf. 19). The. other lobes present no unusual features. Auxiliary 
lobes and saddles highly inclined, and form a deep umbilical lobe. Internal 
portion of suture-line not much different from that of G. setnilew or 
Q. propmnite, or of G, varicostatum van Hoepen, and approaches that of 
G. mragurense as drawn by Kossmat. In the three first-mentioned at least 
it may be said that there is a single wide and rapidly thinning saddle, which 
is high, while smaller saddles arc represented by projections on its outer 
side. This is certainly distinct, from the single thin and high saddle of 
G. snbsacya and G. vert4^bratum as drawn by Kossmat. 

The form of this species shows affinities with that of G. varuna and 
G, kawemoiy while the ornamentation is similar to the genera) characters 
of that of Oaudryceras, 

Four specimens, all of them from Bull’s Point, on the Kaipara Harbour. 
A s}>6cimen of a closely allied species is in the collection of the New 
Zealand Geological Survey. It was found by McKay at Awanui, near 
East Cape, in Cook County. It differs from the Kaipara form in orna- 
mentation, as it is almost destitute of ribs, but in form and suture-line it 
differs but little. 

Tbtraoonites Kossmat, 1895. 

Whorls strongly involute and rapidly increasing. Cross-section trape- 
zoidal, the broadest part near umbiliow; flanks and periphery flattened. 
Fine growth-lines only, and usually periodic growth forms bolsters on the 
shell and deep constrictions on the cast. Siphuncular saddle lance-shaped ; 
external lobe same depth as first lateral lobe, which has a median seconury 
saddle. Several auxiliaiT saddles. Internal portion of suture-line may have 
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a» many as four saddles, which are bifid like saddles of external portion. 
The genus begins with T. duvalianum in the Neocomian, and extends in 
a single Indian species into the Benonian. 

The above is a brief summary of the generic diagnosis given bv Kossmat 
(28, p. 131). 


Tetragonites epigonus Kossmat. (Plate 21, fig. 10 ; Plate 29, figs. 6, 7.) 
Compare — 

1865. Ammonites timotheanum Mayor, in 8tol. (11, p. 14G, pi. 73, fig. 5). 

1895. Lytiocerof* {Tetragonites) tpigonum Kobh. (28. p. 135. Taf. 17, iigs. 4 a, 6, c, 
5 a, 6). 

1907. Lytoceras {Tetragonitea) epigonum Koss., in Pauloke (42a, p. 8). 

1909. jAftfPceras {Tetragonites) epigonum Kosa., in Kilian and Reboul (46, p. 14). 


Dimensions : — 


A. 


B. 


(?. 

T). 


Diameter 

. . ; 38 

1(H) 

59 

1(K) 

23 

UN) 

2K 

1(N> 

Height of last whorl 

. . ! 20 

53 

26 

44 

10 

43 

11 

39 

Width of last whorl 

. . ! 22 

58 

27 

46 

11 

44 

12 

4.3 

Umbilious 

8 

21 

15 

25 

7 

30 




A, Tetragonites epigonus Koas., Bull’s Point, Kaipara Harbour, N.Z. ; B, Lyto- 
ceraa {Tetragonites) epigonum Koss. (28. p. 135) ; D, Lytoceras {Tetragonites) epigonum 
Koss., in Pauloke (42 a, p. 8). 


Shell discodial but whorls increasing rapidly in size. Involution about 
one-half, and umbilicus small but deep. Whorls wider than high. Umbilical 
wall almost vertical but soon curving rapidly into flank, which is gently 
rounded and passes without any sudden angle into periphery. Thickest 
part of whorl just above umbilicus. Surface appears smooth and polished, 
but examination shows it traversed by fine lines which arise radially on 
the stee]) slope of umbilicus, then bend forward, but soon change again 
and cross periphery with a slight curve backward. There are deep con- 
strictions, most pronounced on middle of flanks but soon fade away towards 
periphery and in umbilicus ; there are five in a revolution, and they follow 
the same general course as the striations. 

Suture-line very similar to that of PaeudophyUites indray and I fail to 
find any important differences in the figures given by Kossmat for the 
two species and also in the specimens found in New Zealand. The internal 
portion of suture-line shows a similarity to the figure of Kossmat, but the 
saddles are less divided and the saddle nearest to umbilical surface is 
relatively shorter. 

One specimen at Bull's Point, and one at Batley. 


Tetragonites latus n. sp. (Plate 20, figs. 6, 6a ; Plate 32, figs. 1, 2.) 
Compare — 

1847. Ammonites timotheanus Piotet and Roux ; also the same speoies in 
Btoliczka, Schmidt, Whiteaves. Anderson, and Koiamat. 

1903. Tetragonites glabrus Jimbo, in Yabe (37, p. 43, pL 7, figa. 2, 5). 

1907. Tetragonites kingianum var. involutior Pauloke (42 a, p. 9, Taf. 17, 
figs. 3 a, 6, 4 a, b). 

1921. Tetragonites superstes van Hoepen (52, p. 11, pi. 2, figs. 17-20, text-fig. 6).. 


Dimensions : — 

Diameter . . 

Height of last whorl. 
Width of last whorl . 
UmbUtous .. 


A 


B 


C 

1 


D. 

E 


F. 


19 

100 

18 

100 : 

13*5 

100 

SO 

100 

324 

100 

36 

100 

9-5 

50 

7 

64 

in 

54 

41 

60 

14-2 

44 

17 

48 

11 

58 i 

7-7 

59 1 

8 

69 

46 

56 

16*6 

48 1 

19 

64 

3 

16 i 

2 

16 

2 

16 

16 

20 1 

8*3 

26 1 

8 

21 


A, B, Tetragonites lotus, Buirs Point, Kaipara Harbour, K.Z. ; C, Tetragonites latue, 
Batley, Kaipara Harbour, N.Z. ; D, TetragonOes timotkeanue Piotet, in Koss. (28, p. 183, 
Taf. 17, figs. 11, 13 a, b); E, Tetragonites snperetee van Hoepen (62, p. 11, pi. 2, 
fige, 17-20, text-^. 6) ; P, TetragonUee glabrae Jimbo, in Yabe (37, p. 43, pi. 7, figs. 2, 6). 
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Shell small, discoidal, somewhat inflated and involute. Four whorls 
only in a radius of 10 mm. Whorls rise very steeply from umbilicus, wtere 
there is a distinct rounded angle, and afterwards a uniform curve to 
periphery, which is slightly flattened. W^horls always distinctly wider than 
high, and increasing rapidly, thus forming a deep and narrow umbilicus. 

Ornamentation : The surface is practically smooth, but longitudinal 
grooves can be seen distinctly. There is one on each side of the median 
line, about H mm. distant from it in the largest specimen. There is 
another, less distinct, where the whorl curves from the flat j)erij)hery to 
the flank. These spiral lines are not distinct in all specimens. 

Surface of shell appears to be bright and shining, but is actually 
marked by very fine indistinct and irregular striations, between which low 
rounded ribs can be distinguished. These bend forward slightly at first, 
then cross pejiphery without change. Spiral lines of a similar nature to 
those seen in this species have been recorded in T. snperstes by van Hoepen, 
and in the related genus of Paeudophyllites in the 8})ecies yaruda by 
Stoliezka which is included in the species indra by Kossmat. No periodic 
grooves whatever can be seen on any of my specimens. The body-chamber 
shows for half a revolution in one specimen, but it is not com])lete. Suture- 
line shows that the first lateral lobe is unusually wide. Divisions of 
saddles and lobes very simple. Second lateral saddle is already on slope (if 
umbilicus. Three auxiliary lobes and saddles. Internal portion of suture- 
line has a deep antisiphonal lobe and two saddles nearly equal in height, 
but projections on outer side of second saddle may rejiresent partially 
suppressed saddles. 

This species differs from the widely-distributed T. timothtianas in the 
entire absence of constrictions, and from this and apparently from all 
other closely related species in the great width of whorl and the narrow- 
ness of umbilicus. It is perhaps nearer to T, super stes van Hoepen than 
to any other. T. hinyianum. var. inwIiUior Paulckc is quite close to this 
species, but has a wider umbilicus. 

Several specimens have been obtained from Batley, Bull's Point, 
Whangaroa, and perhaps Tetrayonites sp. juv. Spath (53, p. 300) from 
Selwyn Rapids is the same species. 

Tetragonites simplex n. sp. (Plate 20, figs. 11, llo ; Plate 32, figs. 3, 4.) 

Compare — 

1845. Ammonites cola Forbes (1, p. 104, pi. 8, fig. 4). 

1865. AmmonUes cala Forbes, in Stol. (11, p. J53, pi. 75, fig. 4). 

1896. Lytoceras {Tetragonites) cola Forbes, in Koss. (28. p. 136, 103, Taf. 17, 
figs. 12 a-d). 

1921. TeiragonUes nuperus van Hoepen (62, p. 13, pi. 3, figs. 3, 4, text -fig. 8). 

1922. Tetragonites nuperus van Hoepen, in Spath (64, p. 119). 


Dimensions : — 

A. 


B. 


C 


1). 


E. 


Diameter 

19 

100 

21 

100 

20 

100 

80*5 

100 

37-6 

100 

Height of last whorl 

7 

31 

7'6 

35 

8 

40 

25 

31 1 

14 

37 

Width of last whorl 

7-2 

37 

8 

42 

8-4 

42 

29 

37 

15-4 

41 

Umbilicus 

7-6 

40 

8 

42 

7 

35 

38 

47 , 

16-6 

41 


A. B, C, Tetragonites simplex n. sp., Batley, Kaipara Harbour, N.Z. ; 1), Teltragfmites 
< ula Forlxis, in Koss. (28, p. 163 ) ; E, Tetragonites nuperus van Hmqx*n (52, p. 13). 


Shell small, discoidal, slightly involute, about one-quarter and there- 
fore with a wide umbilijcus. Five whorls in a 10 mm. radius. Whorls 
rise steeply from umbilicus and curve sharply, almost with an angle, to 
the evenly-rounded flanks, and pass with another sharji curve or angle 
to the much-flattened periphery. The section of a whorl is not truly 
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angular, though the curves are rapid. Surface of shell quite smooth and 
polished. There are three conspicuous constrictions on the cast in each 
whorl, but they cannot be distinguished on the shelly matter, '^hey com- 
mence on edge of umbilicus and bend sharply forward, becoming much 
less distinct towards periphery, which they cross with a ,low forward 
curve. 

Suture- line very simple. Median saddle rounded. External saddle 
with three simply rounded })roiection8 which are less distinct on first 
lateral saddle and just indicated on second. The five* auxiliary saddles 
are quite simple. First lateral lobe has one simple secondary saddle. 

This species is close to Tetrat/onite^ nuperus van Hoepen, but the 
suture-line is a good deal simpler, and in this respect it resembles 
(t. roumlhi de Orossouvre (19, p. 288, pi. 37, fig. 10). though it seems to 
be quit(* different from th(‘ larger form, fig. 7. It differs from T, cah 
Forbes in the less angular whorl-section and in the simpler suture-line. 
Tetraganite^ Icingianum var. invohilior is much less inflated, and has a 
mon* complex suture-line. In suture-line and in general aspect this species 
shows a great resemblance to G. bucculentutn Pervinquiere {Mem,. Geol. 
Soc. de Frapve, 17, Fasc. 2, 3, 1910). 

This is not an uncommon species at Bulls Point and Batley ; a 
specimen has also been found at Whangaroa. 

Tetragonites margaritatus n. sp. (Plate 20, fig. 5: Plate 30, figs. 5, h.) 

Compare — 

1903. TetragoniltM papetensw Vabe (37, p. 48, pL 7, figM. 4 a, b, «). 

1907. Lytoceraa {Tetragon ites) kirigianntn var. involutior Prtulcke (42a, p. 8, 
pi, 1 7, fipM. 3 a, h, 4 a, h). 


DimeuHionH : 

A. 

B. 

C 


B. 

E. 


Biametor 

irif) 100 

12 100 

11-5 

100 , 

34 100 

20-5 

100 

Height of lost whorl . . 

7 45 , 

4-7 39 

5 

43 

14«5 43 

9 

43 

Width of last whorl 

8 51 

5 42 

6 5 

49 

15 44 

9 

43 

UmbilicuH . . 

5 32 

4 35 

4 

30 1 

10-5 30 

5*5 

20 


A. B, TetragonUeff margaritatus^ Batley, Kaipara Harbour, N.Z. ; C, TetragoniitH 
margaritatus^ Bull's Point, Kaipara Harbour, N.Z. ; D, F4. Tetragonites popetensis Yabe 
(37, p. 48, pi. 7, figs. 3 a. h, 4 «, b). 


A very small species, of which there are five examples. Shell is discoid, 
with an involution of about one-half. Wall of umbilicus steep, but passes 
quickly into circular curve of flanks and periphery, though the latter is 
distinctly flattened. Whorls increasing rather rapidly. Umbilicus deep, 
its slope interrupted by curved surface of whorls, of which there are five 
in a radius of 8 mm. In one specimen body-chamber is three-quarters of 
a revolution, but it is not complete. Surface of shell perfectly smooth, 
and in the type specimen pearly, though a few very indistinct growth- 
lines can be distinguished. There are occasional deep constrictions which 
bend strongly forward from bottom of umbilicus until they reach half- 
way across tne flanks, from which point they extend straight to periphefy 
and cross it without change. No more than two can be seen in a revo- 
lution. Suture-line with six saddles, well divided considering the small 
size of the shells. Saddles high and narrow, and there arc three auxiliary 
saddles. On the whole, the suture-line is quite characteristic of the smaller 
species of Teirngemites, 

A number of specimens were found at Batlev, and two at Bull’s Point. 

This species closely resembles J. popeterms, but the umbilicus is rather 
wider than in that 8|>ecies. The smoothness of the surface of the present 
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TtanacbctioiM, 


species is another distinction. Umbilicus wider and whorls more pro- 
jecting than in Paulcke's species T. kingianum var. invoUdior from South 
Patagonia. 

PsEUDOPHYLUTBS Kossmat, 1895. 

Kossmat gives no definite statement of the characteristics of the genus, 
but from the description of the only species of it that he recognizes th(‘ 
following statement may be taken as embodying the essential features 

Strong involution, rapid increase especially in the later st^ages of 
growth, and very small umbilicus. The whole surface covered with very 
fine hair-like lines which bend backwards at periphery ; there are also 
broad bands which may be 5 mm. epart, but no constrictions. In the 
young the suture-lines are phylloid, and the external and first lateral 
saddles are trifid. Kossmat states that in the larger exanij)les the inner 
division lobe in the trifid external saddle is the deeper, and the outer 
division lobe of the first lateral saddle is the deeper. The unsymmetrical 
nature of the external and first lateral saddles distinguishes Pseiidophyllites 
from Oaudryceras and Tetragonitea. 


Pseudophyllites indra Forbes. (Plate 20, fig. 1 ; Plate 29, figs. 3, 4, 5.) 
Compare — 

1840. ArnnionUes indra Forbes (1, p. 105, pi. 11, fig. 7). 

1846. AmmoniUa garuda Forbeg (1, p. 102, pi. 7, fig. 1). 

1866. Ammnoitea indra Forbes, in Stol. (11, p. 112, pi. 58, tig. 2). 

1865. Ammonites garuda Forbeg, in Ktol (11, p. 149, pi. 74, fig. 6). 

1879. Ammonites indra Forbeg, in Whiteavon (8, p. 105, pi. 13, fig. 2). 

1805. Lytoceras (Pseudophyllites) indra Forbeg, in Kosg. (28, p. 137, pi. 16, 
figg. 6, 9; pi. 17, figs. 6, 7 : pi. 18, fig. 3). 

1895. Phylioceras indra Forbeg, in Whiteaveg (27, p. 129). 

1003. Pseudophyllites indra Forbes, in Whiteaveg (34, p. 331). 

1906. Lytoceras indra Forbeg, in Boule and Thevonin (42, p. 44, pi. 1, fig 1). 
1006. Pseudophyllites indra Forbeg, in Woodg (40, p. 334, pi. 41, fig. 6). 

1909. Pseudophyllites indra Forbeg, in Kilian and Keboul (46, p. 14). 

1020. ? Tetragonites teres van Hoepen (51, p. 144, pi. 25, figg. 1, 2). 

1021. Tetragonites (?) gp. indef. Spath (50, p. 42, pi. 7, fig. 3). 

1021. ? Tetragonites virgtdatus van Hoepen (52, p. 1 1, pi. 3, fig, 1,2; text-fig. 7). 


Dimensions : — 


A. 


B. 


C. 


D. 


Diamoter 

, , 


34 

100 

28 100 1 

1 24 

100 

21 

100 

Height of lagt whorl 

, , 

, , 

; 10 

47 

14 50 

12 

50 . 

10 

48 

Width of last whorl 


, , 

! 17-6 

51 1 

[ 16 57 

13 

54 

11 

52 

Umbilicus 



8 

24 1 

6 21 

5-5 

23 

5 

24 



E. 

F. : 

G. I 

H. 

K. 


Diameter 

21 

100 

113 

100 

20 100 ' 

27 

100 

83-5 

100 

Height of last whorl . . 

10 

48 

61 

54 

0-5 47 

12 

44 . 

16-7 

50 

Width of last whorl , . 

12 

57 

1 51 

45 

0 45 

12 

44 ; 

17d 

51 

Umhilious . . . . 1 

5 

24 

18 

15 

4*8 24 

6 

22 i 

7-3 

22 


A, B, Pseudophyllites indra Forbes, Batley, Kaipara Harbour, N.2. ; C, D, E, 
Pseudophyllites indra Forbes, Bull’s Point, Kaipara Harbour, N.Z. ; F, G, H, Pseudo- 
phyUites indra Forbes, in Kossmat (28, p. 164) ; K, Tetragonites virgulatus van Hoepen 
(52. p. 13). 


Shell disooidal, but whorls rapidly increasing with an involution of 
three-quarters. Whorls slightly wider than high in all measured specimens. 
In this respect the New S^land specimens differ slightly from the Indian 
shells that were measured by Kossmat. Umbilical wall steep, and passing 
into the slightly flattened flank with a bro^ curve. There is, however, 
no suggestion of the an^e at top of umbilical wall that is charaotoristic 
of Tetragonilea epigomis Koss. Umbilicus narrow and deep, showing four 
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whorls when diameter is 12 mm. Surface of shell apparently smooth and 
polished, but when viewed with a lens it is seen to be much striated. The 
striae start nearly radially at bottom of umbilicus, but curve strongly 
forward, the curve beginning to decrease at top of umbilical wall, and at 
top of flank it passes into a faint backward curve precisely as shown by 
Kossnmt (28, Taf. 18, fig. 3). The larger rounded bands to which Kossmat 
refers are also clearly visible, but they are not prominent, and are somewhat 
variable in importance. There are no constrictions. 

Suture-line is much divided^ — the median saddle is rather long and has 
several jags on the side. External saddle unsymmetrically bifid, with the 
interior portion much smaller than exterior. Krst lateral saddle also bifid, 
but exterior portion is here the smaller, and the larger interior portion is 
divided by a secondary lobe almost as deeply as the main division of saddle, 
thus giving almost the appearance of a trifid form. Second lateral saddle 
small, and only three auxiliary saddles can be seen (Kossmat shows four 
in the Indian exauiples). External lobe as deep as first lateral, which is 
very wide and has a prominent secondary saddle in the middle. Auxiliary 
elements are moderately inclined, and umbilical lobe is not so deep as in most 
species of Gaudryceras. Internal portion of suture-line can be seen in one 
of the specimens, but it is a little eroded. Two high saddles not much 
divided, and the one near umbilical surface is considerably shorter than 
the other. It is therefore not very different from that of Tetragonites 
simplex, and of T. epigonunt as drawn by Kossmat. 

The form and ornamentation are so similar to those of the t)rpical Indian 
examples which I had the opportunity of examiniiig at the British Museum 
that I do not feel justified in separating it, notwithstanding the slight but 
(constant differences in dimemsions. A single example of P, indra was 
recorded by Saliau and Reboul in the collection from Seymour Island, and 
it has also been recorded from South Africa (Pondoland), and from the 
Nanaimo formation of Vancouver. In India it occurs in the A^aludayur 
and Trigonoarca beds of the highest Senonian. It is consirierod by 
de Grossouvre that this species is the same as G, coUoti from the Upper 
Campanian of the south-east of France ; but Kossmat points out that, 
though the ornamentation and apparently the suture-line are closely similar, 
the dimensions of the European form are different, and he therefore retains 
this species as distinct. Kossmat also points out that it is closely related 
to (?. postrefnus Redtcnbachor from the Gosau. Spath classes van Hoepen’s 
two species Tetragonites teres and 1\ virgulatus from Pondoland with this 
species. 

Numerous examples have been found, especially at Bull’s Point, also at 
Batley, and one at Whangaroa. Ferrar has found examples at Te Opu, 
in the Kaipara Harbour, as well as at Matakohe, on the shores of the 
harbour six miles north of Bull’s Point. A specimen was sent to Professor 
Kilian, and was identified by him as PseudophyUites indra. 

Pseudophyllites whangaroaensis n. sp. (Plate 2(), fig. 2 ; Plate 21, fig. 11 ; 
Plate 32, figs. 5, 6.) 

Compare with the species quoted under P. indra Forbes. 

Dimensions : — A. 


Diameter 

.. 42 

KKi 

Height of last whorl . . 

Width of last whorl . . 

. . 21 

AO 

.. 22 


Umbilicus . . 

.. 11 

2fl 


A, pBeudophyUites whangarow.iMUi n. Hp., Whangaroa Harbour, N.Z. 



Transactions. 


1.M 


Shell of moderate size, with whorls rapidly increasing in size. Involu- 
tion almost one-half, with umbilicus narrow and deep. Whorls rise steeply 
from umbilicus and curve quickly into an ineliiuHl but somewhat flattened 
flank, which in turn leads to a rather flattened periphery. Four w’horls 
at a diameter of 42 mm., but depth of umbilicus makes it almost impossible 
to expose them. The surface shows flne hair- like ribs, which at the bottom 
of umbilicus are almost radial ; but they bend strongly for>\ard and on 
flanks become more irrcgtilar and discontinuoiiH. They an* crossed by a 
series of low rounded spiral elevations, which are intersected by similai 
but more irregular radial elevations. These give rise to a check pattern, 
which is best shown near periphery. With a lens the hue hair-like striae 
can be seen crossing this checkwork, but they are too fim* to sliow in a 
photograph. No constrictions can be seen. 

The suture-line, which is inconqdetely shown in the single spe(unien, is 
similar to that of P. indray but is perhaps rather le.ss deeply dissected. 
The elements of first lateral lobe are somewhat less ({(‘vcloped, but the 
general nature of saddles and lobes is the same. 

Kiis species is rendered distinct by its ornamentation, which makes 
such a striking checkwork pattern on the shell. Kossmat, hoW(‘ver, sa}’s 
of Psendophf/Uites Mra that lightly impressed spiral lines are almost always 
present, but not so markedly as Stoliczka represents them. I cau find no 
mention of this in Stoliczka.* The statement seems to refer to flne lines 
rather than the rounded swellings that are so striking in this species. 
None of the specimens of the species here called PseudophyllUes indra Forbes 
shows any sign of fine spiral lines or of the sculpture described for this 
species. 

A single specimen has been found at Whangaroa. 


Bac'UUTKs Lamarck, 

Straight forms, circular or oval in cross-section, smooth or ornanient(»d. 

Baculites rectus n. sp. (Plate 19, fig. 1 ; Plate 32, figs. 9, 10.) 
Compare — 

1856, Baculites chicoensis Trask, Broc. Val. Acad. ^at. Sci., p. 85, pJ. 2, 2, 

1866. Bacvlitee chicoensia Gabb (3, pi. 14, fig. 276 ,* pi. 17, figs. 27. 27f/). 

1907. Baculites of. ancepa Paulokc (42a, p. 10, pi. 16, figs. 6, 6a). 

1917. Baculitea sp. ef. vagina Forbes, in Woods (57, p. 36. pi. 20, tigs. 5 a-'d). 

The largest fragment iiieasures 135 mm. in length, and the diameters 
of its cross-section are 30 mm. and 22 mm. at anterior end, and 21 mm. and 
17 mm. at posterior end. All except the anterior 38 mm. is septate. 

Ornamentation : Surface of shell quite smooth except for some obscure 
and indefinite growth-lines, and there are no signs of tubercles. Cross- 
section oval, and the siphuncle is situated at the more pointed end, which 
is not carinate. Chambers unusually long. First lateral lobe has a 

f irominent projection which makes a distinct bifid division of the lobe, 
n second lateral lobe are three projections of practically the same size 
and shape, and the two divisions on either side of median projection are 
quite similar in development. Saddles deeply bifid. The only species that 


* T find this is mentioned under the speoiee Pa, garuda, which Kossmat regards as 
a synonoym ol Pa, indra (11, p. 149, pi. 74, figs. 5, 6a). 
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approatihes closely to the New Zealand species in characters of suture-line 
is BaculUes diiatensis Trask from Oalifornia. Baculites ovatiis Say from 
North America, where it extends right through the Fort Pierre beds 
(Senonian) is also somewhat similar. The smooth surface as well as the 
suture-line distinguishes this species from all recorded from South Africa. 

The species that occurs at Quinquina, identified as B. vaffina by Stein- 
inann (26 p. 89, Taf. 6, figs, a e, also text-figs. 8-^12), is quite distinct from 
th(‘ New Zealand species both in external sculpture and in the form of the 
suture-linii. The species recorded by Paulcke from South Patagonia (42a, 
p. 11, pi. 16, figs. 6, 6a) has much more sculpture, and lacks the most 
distinctive features of the suture-lim*. Kossmat states that a six'cimcn 
from India is v(»ry similar fo an unnamed specimen from (kliforniu figured 
by Gabb (3, pi. 17, fig. 27), and names it Bacnlites noffina var. simpler. It, 
however, is (piite different from the present speciejs. 

It thiLs ap])ears that the present species, B. rectus, is more closely allied 
to B. chkoe.nsls Trask than to any species of which descriptions are avail- 
able. This species occurs in Queen Charlotte Sound of British (yolumbia, 
as well as in California, where in the type locality it is found only in the 
upper division of the Chico, though it has been recorded also in the Lower 
(’hico of 8an Diego and Silverado (33, p. 27). 

Bcwnlilcs cf. nufina Woods (57, p. 36, pi. 20, fig. 5), which was found at 
the Amuri Point, in the South Island of New Zealand, almost certainly 
belongs to this species. 

A large number of specimens has been found, though most of them are 
small fragments. They are most frequent at Bulls Point, thoiigli not 
uncommon at Hatley and Whangaroa. 


I)i Pi.oMoi^EH AS H y a 1 1 . 

Tlie Jiidian species Diphmoerras rugatvm Forbes, to wdiicJi the following 
New Zealaml speci(*s is closely allied, was originally included by Forb(^» 
(1, p. 117) in the genus Hamites, but Stoliezka in 1885 used the generic 
name Anisoevras for this and a large number of related species. Kossmat 
n 1895 employed th(‘ generic title Hamites (Anisoceras). Hyatt in 1900 
gave tile generitr name Diplowoceras to a number of the TTpjX'r Cretac^ouB 
uncoiled Ammonites, using as the genotyp. D. cylindraceum Defr. I am 
unable 1o obtain a ^ull d<»scription of this genotype, but figures are given 
in Zittcl (30a, p. 571, fig. 1187), and the same appar in the next edition, 
w^here .the Aminomte section is edited by J. P. Smith (47a, p. G54, fig. 1259). 
The genus Diplomoceras is provisionally adopted for the single New J^aland 
speies, though the suture-line has a very deep external lolie. 

Diplomoceras wakiuiene n. sp. (Plate 19, fig. 3 ; Plate 31, figs, 8, 9.) 

Compare — 

1895. Diplomoceras indirum Forbes, in Komh. (28, p. 145, Taf. 19, figs. 4 a-o). 

1895. DipUmuxieraa subcompresmm Forbes, in Kosh. (28, p. 145, Taf. 19, 
figs. 10 0-6, 1 1 a, 6, 12). 

1895. Diplomoceras rugatum Forlies, in Koss. (28, p. 146, pi. 19, figs. 7 a, 6, 
8 o, 6, 9) : on the pages quoted full references will he found to the 
work of Forbes and iSt-oliczka on these species. 

Dimensions : Height of whorl, 11*2 ram. ; width, 9 mm. : also, height, 
7 mm. ; width, 5*5 mm. 
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Shell nearly elliptical in cross-section ; found in widely-our\ed trag- 
ments without any straight portions, which are apparently derived from 
an irregular spiral shell. Numerous rounded ribs of moderate size extend 
right round whorl, but they are most prominent on middle of flank and 
decrease greatly in size as they approach ventral and dorsal surface. No 
interstitial ribs and no unequal spacing t-o suggest that constrictions occur. 
No tubercles. Suture-line generally resembles that of D. rmatum mon* 
closely than that of any other Indian species, which arc. mainly distinguished 
by the size of second lateral saddles, whose greatest development is in 
D, ru^aium. In the present species second lateral saddles an* still larger, 
and are separated by a lobe as deep as first lateral lobt*. External lobe* 
also of much the same depth. First lateral lobe has the |>eculiaTity of 
showing two prominent projections, of which the internal is the moit* 
pronounced. This feature is seen in I). cylMraceumDeii. (47a, fig. 1259; 
45, Taf. 45, fig. 47), but not in any of the Indian species, D. indictm 
D, rugcUum, D, subcompreamm, as figured by Kossmat (28, Taf, 19). Li 
the present species, however, both the external and the antisiphonal lobes 
are of unusual width and depth. First lateral lobe has a very similar 
structure in Zelandites kaipa/raemia (Plate 81, fig. 2). 

As indicated, this species seems to be closest to D. rugaium Forbes 
from the Valuda 3 rur beds of Pondicherry, but is distinguished by th#* 
rounded form of the ribs, absence of constrictions, as well as the form 
of suture-line. Ko.ssmat states that D. rugaium is very similar to 
D. cyUndraceum Defr. from the highest Senonian of Europe. 

A single specimen has been found on the. south-west side of Bull's 
Point, on the Kaipara Harbour, N.Z. 

The specific name is that of a well-known Maori chief. 

OxYBKLOCBRAS Hyatt. 

Oxybeloceras sp. (Plate 15.) 

Shell nearly straight, with a maximum width of 35 mm., thickness 
of 16 mm., and length of 292 mni. Surface marked with numerous ribs 
4 mm. apart and strongly inclined. On each rib is a small bead-like 
tubercle on the side of the specimen that is preserved, and there is an 
indication of another small tubercle near periphery, but the condition of 
the specimen does not allow this to be seen distinctly. Unfortunately no 
indication of any suture-line is to be seen, and the only specimen seems 
to have been a body-chamber only. Costation quite distinct from Aniao- 
ceras sp. in Woods (57, p. 35, pi. 20, figs. 3, 4). The species of Antsooeraa 
notabSe and A. obstrictum figured by Killian and Reboul (46, p. 15, 16) 
have not inclined costation, and apparently no tubercles. 

The present specimen is unfortunately far too' imperfect for any 
specific description. There is a single specimen from the Mangamuka 
!^ver, Hokianga, in the Auckland Museum. I am indebted to Dr. 7. L. 
Spath for kindly informing me that this species probably belongs to the 
genus Osybdooeraa of Hyatt. I hkve not been able to find any statement 
of the characteristics of this genus, but Spath refers a Pondoiand species 
to it (59, p. 50.) 

Ptyohoobras d’Orbigny. 

Uncoiled forms, for the most part straight, but at intervals beut 
through 180® 
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Ptychoceras zelandicum n. sp. (Plate 19, fig. 2 ; Plate 32, figs. 11, 12.) 

Compare — 

1846. Ptychoceras aipho Forbea (1, p. 118, p). II, tij{. 6). 

1806. Ptychoceras sipho Stol. (11, p. 194, pi. 00. figs. 5-9). 

1896. Ptychoceras sipho Koea. ^28, p. 160). 

Straight fragments only have been found, but, as tlie matrix is 
extremely hard and the specimens fracture easily, it is possible that the 
species has actually a hooked form, as it usual in this genus. Nearly all 
the fragments are small, 1-5 mm. in diameter, but tliere is one jjieee of a 
living>chamber 72 mm. in length and 16 mm. in diameter. Cross-section is 
almost circular, the taper is hardly noticeable, and thus the 8j>e.cimens have 
a cylindrical appearance. There are deep constrictions at intervals, strongly 
inclined to the axis. Anterior apex of constriction is at siphuncular side, 
and in quiU‘ small sj^cimens is 4 mm. in advance of posterior jX)rtion. 
Surface of shell quite smooth, or feebly marked with indistinct lines 
following the general direction of constrictions. Suture-lines simple and 
symmetrical. Six prominent saddles and six lobes. Siphiyiclo situated at 
top of a small saddle in a deep lolx^ and the antisiphonal line is in a 
similar deep lobe, which divides the dorsal saddle into two divisions 
each as large as the other saddles. The six saddles are almost equal 
in size, and are broader than the lobes. Each saddle is bifid, and the 
two halves are rounded, and have a slight indentation in each half. The 
suture on the whole is similar to that of Ptychoceras sipho figured by Forbes 
(which figure is in the opinion of Kossmat much superior to Stoliczka^s). 
Little distinction can be mode between the different saddles in size or form, 
and the lobes also are almost indistinguishable from one another. The 
only distinction that can be made is that the external lobe is slightly wider 
than any of the others, and the median saddle is rather wider than the 
small saddles at the base of the other lobes. 

This species is distinguished from Ptychoceras sipho by its simpler 
suture-line and by the apparently unhooked form. Ptychoceras sipJw has 
not yet, so far as can be seen in the literature consult, been com^mred 
with any other form. That species occurs in the Valudayur beds of 
Pondicherry (Upper Senonian). 

A large number of fragments of this species has been obtained. It is 
Yery frequently found at Whangaroa, and specimens have also been found 
at Bull’s Point and Batley. 

Acanthocerab Neumayr. 

Kossmat, following Zittel, describes this genus as follows (28, ]>. 108) : 
** Ribs simple or dichotomously split, straight, thickened in the outer 
portion ; lateral and umbilical tubercles. External portion broad., with a 
median fbw of tubercles.” 

Group of A. rotomagense : Whorls broad, the ribs usually alternately 
long and short, with a straight radial arrangement, and seven rows (ff 
tubercles — siphonal, umbilical, and two marginal on each side, though either 
or both of the last may be obliterated. The suture-line has only two large 
saddles. The bifid external saddle is usually club-6ha|)ed. The second 
lateral saddle is on the umbilical slope and is not much larger than the 
auxiliaries^ of which ^ere are always a few present. The first lateral lobe 
is usually forked and is about as long as the external lobe. (A summarised 
translation). 
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Acanthoceras ultimum n. sp. (Plate 25, figs. 1, la ; Plate 34, figs. 1, 2.) 
Compare — 

1894. Ac-afUhoceraft newfmldi Kosfi., typical form (28, p. 6, pi. 12, fiffK. 2, 3) 
=s=i4. rot/tmagense var. ctsuUica Jim bo (22. p. 177. Taf. 4, 1). 


Dimensions : — 


A. 


B. 

( 


1). 


Diamotor 

.. 1 04 

JOO 

99 

100 

220 

100 

: 149 

100 

Height of last whorl 

37 

39 

42 

42 

81 

37 

: 60 

40 

Width of last whorl 

40 

42 

r>3 

53 

90 

41 

80 

54 

Umbilicus 

27 

29 

32 

32 

70 

35 

1 50 

34 


A, Acanthoceras vUimurn n, 8p., Bull’s Point, Kaipara Harbour, N.Z. ; B, Acantfu}^ 
ceraa mivboUli var. ftpinom Kosb. (28, p. 7) ; C’, Acanthfir-fraA netmbldi form. typ. Koss. 
(28, p. 6); D, AcniUhficeraM roiomage.mf var. nmatica Jimbo (22, p. 31) — ./I. ii-ewboldi, 
form. typ. Kobr. (28, p. 5). 

The tabic shows that in form this species is quite close to tlie typical 
A. newboldi Koss. 

Shell of moderate size, discoid, but rather inflated ; involution slightly 
less than one-half. Whorls wider than high. Umbilical wall steep, with 
widest part of* shell just above top, and afterwards the slope towards 
periphery is gentle until the rounded angle on its edge. Periphery nearly 
flat. Whorls increasing rapidly in size. Ornamentation striking, but the 
only specimens are imperfect and fail to display it fully. Four constric- 
tions on last whorl ; they are narrow and extend right over periphery 
without a curve from bottom of umbilicus. Ribs on the two sides of 
constrictions have small tubercles. Nine tubercles on edge of umbilicus 
in last whorl. Most of these are large, vertical, and rounded, but a few 
are almost lamellar, following direction of ribs. Ribs large and con- 
spicuous, rounded when shell is present but sharp and irregular when there 
is a cast. There are about nineteen on a half-revolution. Some start 
close to base of a tub(.*rcle, but there are also a few interstitial ribs. 
Half-way between umbilical <}dge and angle of periphery they rise into a 
low projection, and at the angle itself they form large projecting sharp 
tubercles which are much steeper behind than before. On siphuncular 
line are other lower tubercles which appear to be steeper before than 
behind. Ribs much flattened between edge of periphery and siphuncle. 
In the small inner whorls umbilical tubercles alone are present. 

Suture-line is relatively simple, and the various arms of the saddles 
arc not deeply intersected. Median saddle only slightly ornamented. 
Second lateral saddle rather distorted by development of the large um- 
bilical tubercle. Auxiliary saddles are three in number, rapidly decreasing 
in size, but are not inclined so as to form a deep umbilical lobe. Internal 
portion of suture-line closely approaches that of A, newholdi, illustrated 
by Kossmat (28, pi. 3. fig. 2), though the smaller third saddle is less 
distinct. First lateral lobe indistinctly forked and rather shorter than 
external lobe. The suture-line generally much more finely divided than 
that of A, newhold and of the other Indian species figured by Kossmat . 

This species is rather more tuberculate than Jimbo’s form, which 
comes from the Ikushumbets. The dimensions show that it comes fairly 
close to the Indian species. 

Only two specimens have been found, one of which is in extremely 
bad condition. Both of them were found at Bull’s Point. 

Kosbmatiobras (de Grossouvre). 

A number of species of ammonites that had been classed in the group 
Ligati by Stoliezka in 1885 (11) were in 1896 placed in the genus Haicodisoui 



Markwall . — Tipper (Uctaceom Ammonites of Zealand. J59 


by Kossmat (28). However, de Groasouvre pointed out in 1901 that these 
Upper Cretaceous forms were not cophyletic with the species of Holcodiscitff 
from the Lower Cretaceous, and he then proposed the name KossmcUiceras 
for them. This name has subsequently been adopted by other authors. 

Kilian and Reboul pointed out in 1909 (46) that "reat differences were 
displayed in the ornamentation of the species that were referred to the 
^enus KoHsmaticeras^ and for the groups of these that appeared from their 
ornamentation to be related he suggested the following subgeneric names : 
(hmnariteSf Madrasites, Orossauiyrites, Jacobites, Seymoirrites, and Grahamites. 
This subgeneric classification has been adopted by other authors, and has 
been followed here, though the subgenera are treated as genera. It is 
also suggested that Madrasife^ hhavnni var. dens/rostata Kilian and Reboul 
should be placed in a new genus Maorites, closely alli(*d to the genus 
PajHipuzosla. 

Gunnakites Kilian and Reboul, 1909. 

Genotype : Gu/nnarites antarctic us Stuart Weller. 

The group of Gunnariles was established by Kilian and Reboul (46, p. 26) 
in the following words : “ Dans le groupe de Kossmat iceras antarcticum 
Stuart Weller les caracteres se modifient par Tapparition de crenelurcs de 
plus en plus accentuees sur les cotes, et il Unit par en rester, dans Tadulte, 
une ornamentation qui rapelle vraiment celle de certains DouviUeiceras. 

sous-groupe, qui contient plusieurs eapt^ces notamment K. kaliku Stol., 
K. antarcticum. Stuart Weller, peut-etre designe sous le nom de Gwmarite^,^* 
In such descriptions from other countries as are available to me I can 
hud no mention of other species that can be referred to this genu&. It 
is therefore of some interest, and it must be regarded, so far as our present 
knowledge is concerned, as having its headquarters at Seymour Island. 
Its representation in New Zealand is, however, considerable, and one 
species is recorded from India. Possibly there is a species in Madagascar 
identified by Boule, Thevenin, and Lemoine as K, theabaldianum Stol. 
Stoliezka did not draw the suture-line of G. kaliku, and Ko8.smat apparently 
did not see any specimens of that species. Kilian and Reboul (46) merely 
say of G. aiUarcticus that the suture-lines are imperfectly preserved, and 
of G. nordenskjoldd that it closely resembles that of K. karapadense figured 
by Kossmat (28, p. 41, Taf. 8, fig. 4c). It thus happens that the suture- 
lines in Plate 22 appear to be the first that have been drawn of species 
of this genus. It is well to make a comparison with those of Madrasites, 
of which there are abundant drawings by Kossmat, van Hoepen, Spath, 
and others, and as far as possible with those of other genera originally 
established by Kilian and Reboul as subgenera of KossnuUiceras. The 
specimen of (?. inflatus from which the suture-line was taken has a whorl- 
height of 38 mm., that of G. aniarcticus is 35 mm., and that of G. zelandicm 
24 mm. 

The median saddle has a considerable amount of frilling, especially 
near the top, but generally the suture-line is not finely divided. The 
external lobe has a strong projection in it which reaches nearly as high as 
the top of the median saddle. The external saddle is deeply bifid, with 
three well-developed arms on each side. The exterior half of the saddle 
is rather larger than the interior half. The first lateral lobe is a little 
deeper than the external lobe, and it is quite symmetrical. The first 
lateral saddle is not so deeply divided as the external saddle. The develop- 
ment of the second lateral saddle is much affected by the umbilical tubercle, 
over and around which its arms pass. In large specimens there may be 
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six auxiliary saddles, gradually decreasing in size and strongly inclined. 
The second lateral lobe is not nearly so deep as the external or the first 
lateral lobe. 

The internal portion of the suture-line shows first a large, broad, and 
much-divided saddle, which is separated by a highly-divided lobe from 
a second high but narrower saddle, which is succeeded by a deep anti- 
siphonal lol^. It is thus very different from the internal portion of 
the suture-line of Madrasites iheoltaidianus Forbes, which is figured by 
Kossmat (28, pi. 7, fig. 5). This is the only drawing of the internal 
portion of a suture-line of any KossmcUiceras that I have been able to find. 
In this drawing there are three well-developed saddles and four auxiliary 
saddles in the internal suture-line. In general fe.atures the whole of the 
suture-line is not very different from that of Madrasiies, though it is 
somewhat more frilled. 

The suture-line of Grossouvrites — taking G. gemmatus as the genotype, 
as is done by Kilian and Hcboul (46, p. 26)-- is much more highly divided 
(46, p. 22, text-fig. 15). It has a great similarity to that of Pachydiscus, 
as remarked by other authors, and I am inclined to think that it should 
be placed in that genus. This species has been recorded from New 
Ziealand by Trechmann (56). 

One species of Gunnarites has already boon recorded from New Zealand 
under the name Kossmatweras zelandicum by Marshall (49, p. 444, pi. 33, 
fig. 2, text-fig. 2). 


Gunnarites inflatus Kilian and Reboul. (Plate 22, figs. 1, la, 1?> ; Plate 40, 
figs. 1, 2.) 

Compare — 

1909. KoaanuUiceraM {OunnarUejf) arUarcticum var. inUcUum Kilian and Reboul 
(46, p. 33, pi. 10, fig. 1 ; pi. 11, fig. 1 ; pi. 16, fig. 1). 

Dimensions : — * „ 


Biametor . . . . . . . . 

130 

100 ! 

108 

1(K) 

Height of lost whorl 

54 

45 . 

50 

46 

Width of Uuit whorl 

52 

40 1 

46 

42 

Diameter of umbiheuH 

38 

29 ' 

31 

29 


In the ftpecimon B the succeedii^ whorls measure H. 20-25, W. 21-25 : H. 18, 
W. 15 ; H. 7’5, W. 9, respectively. The height is thus seen to increase more rapidly 
than the width. 

A, Gunnarites inflatus, Batley, Kaipara Harbour, N.Z. ; B, OunnariUs inflatus^ 
Buirs Point. Kaipara Harbour, N.Z. 

The shell is of moderate size, discoid in shape, with a deep umbilicus. 
Involution nearly one-half. Width of whorls slightly less than height. 
Wall of umbilicus steep but not perpendicular. A sharp curve at top 
of umbilical wall. Planks almost flat and a low curve over periphery. 
Ornamentation distinct. There are twenty-five strong ribs in a half- 
revolution. High tubercles situated at top of umbilical wall ; they are 
sharp, slightly twisted, and bent a little backward. Prom each of the 
tubercles two ribs arise. An interstitial rib generally arises between each 
pair of ribs a little distance from umbilical angle. No additional ribs arise 
higher on flanks. Five constrictions can be distinguished in a revolution. 
All the ribs are distinctly denticulated. They have a slight backward bend 
at top of flank, and afterwards bend a little forward at periphery. The 
first two and a half whorls have tubercles but no ribs. 

Suture-line not well preserved so ter as the external saddle is concerned, 
but in general is not highly divided. Median saddle well ornamented at 
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top, and is rather more than half the height of external saddle. There ia 
a strong process in external lobe. External saddle strongly bifid, and 
divisions are again nearly symmetrically bifid. First lateral lobe rather 
deeper than external lobe and quite symmetrical. First lateral saddle 
large and bifid. Second lateral lobe and second lateral saddle rather 
irregular because of umbilical tubercles situated there. Auxiliary saddles 
six in number, rapidly declining backwards, forming a deep umbilical lobe. 
In internal portion of suture-line is a deep antisiphuncular lobe. Two large 
much-divided saddles of nearly equal size between it and umbilical angle. 
These saddles are separated by a deep lobe which has several sharply- 
])ointed processes at base. Outer side of exterior of the two saddles forms 
with auxiliary saddles a deep umbilical lobe. This internal portion of 
suture-line difiers in a marked manner from that of Mudetmtes dkeobaidianus 
Htol. (28, pp. 36 143, pi. 7, fig. 5). This is the only figure of the inieaial 
portion of a suture-line of Madrasites or Gunnarites that is to be found in 
accessible literature. This difference alone would justify the separation of 
Gunnarite^ from MadrasiteJi, though there is at present no certainty that 
the same feature occurs in the other species of Gunnarites, 

This species was originally placed by Kilian and Reboul as a variety of 
G. antarcticum Stuart Weller (46, p. 33). Professor Kilian kindly identified 
a specimen as identical with those obtained from Seymour Island. The 
specimen is in good condition, and was found by Miss Linley at Batley. 
It is embedded in a hard sandstone, and part of the suture-line cannot be 
seen distinctly. Another specimen has since been found at Bulfs Point, 
and fragments probably of this species at Whangaroa. Kilian and Reboul 
record it from the Snow Hill beds, correlating them with the Trichinopoly 
beds of India, which they consider the equivalent of the Santonian. 

Gunnarites zelandicus Marshall. (Plate 22, fig. 2; Plate 39, figs. 1, 2.) 
Compare — 

1917. KosMmaticera« zel^ndicum MarnhAll, TraiM. N.Z. vol. 49, p. 444. 

This species has already been described and figured (49, p. 444, pi. 33, 
fig. 2, text-fig. 2), but the figures now given are more complete. The 
specimen there described was sent to Professor Kilian, and I am much 
indebted to him for the note that the species is distinct, but very close 
to Q, antarcticum Stuart Weller, so abundant at Seymour Island. The 
following dimensions were not given in the original description, and must 
be added : — 

Diameter . . . . 76 100 

Height of last whorl . . . . 33 44 

Width of last whorl 28 37 

Diameter of umbilioua . . 24 32 

The species is distinguished from G. antarcticum Stuart Weller by the 
following characters : Ribs much more numerous, as many as thirty-six 
in a half-revolution. The constrictions generally interfere with the 
development of a single ordinary rib. Ribs more strongly bent forward 
than in G, antarctuyum. Umbilical knots much more numerous. Suture-line ’ 
generally similar to that of G. inflatum, but the external saddle is rather leas 
symmetrically divided than in that species owing to the greater development 
of the external portion. The less depth of second lateral lobe is also a more 
pronounced feature. The nature of &e auxiliary lobes unfortunately cannot 
be seen, nor does any specimen show the internal ]^rtion of the suture-line. 

No complete specimen has yet been found, ^e only specimen oomes 
from Hatley. The type is in the Otago Museum. 

6— Trans. 
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Gunnarites nordenskjoldi Kilian and Reboul. (Plate 21, iig. 8; Plate 36. 
fig. 6.) 

Compare — 

1900. Koasmaiiceratt anUirvticum var. nordmskjdldi (46, p. 83. pi. 12, figa. 4. .5 ; 
pi. 14, fig. 2 ; pi. 15, fig. 3). 

Dimensions 


Riainetor . . 

. . 12 

1(H) 

Height of laHt wh<»rl 

«> 

12 

Width of laat whorl 

5-5 

46 

Umbilicus . . 

. . 3-75 

3] 


The Bpeoimen measured is the only one in a good state of preservation, 
and is quit© juvenile. 

Biietl disociid and involute : about one-third of whorl exposed in 
utnbilictts. Whovts almost circular in form. Nine large tubercles in a 
revolution on the edge of umbilicus. From each of these three or four 
ribs take their origin, and usually two interstitial ribs arise between 
tubercles. All ribs very sharp, but diminish greatly in height towards 
periphery, and on periphery itself are seen with difficulty. Three con- 
strictions in a revolution arc distinct. They commence at the bottom of 
umbilicus and sweep over flank with a slight forward bend, which is much 
more pronounced on periphery. They cut off a single rib. Kibs inclined 
forward, but show no curve until periphery, when therc^ is a .strong forwarrl 
curve. Ribs not denticulate in this young specimen. 

Suture-line shows a median saddle about half the length of external 
saddle, which is relatively slender and not deeply bifid. Both lateral saddh^s 
are distinctly bifid, auxiliary saddles small, and the suture-line slopes rapidly 
backward so as to form a deep umbilical lobe. The external and first 
lateral lobes are of nearly the same depth, but second lateral lobe muf*h 
shallower. Both lateral lobes arc symmetrically bifid. 

Professor Kilian was good enough to identify this specimen for me, and 
kindly sent me a cast of the Antarctic tjqie for comparison. There appear 
to me to be some important differences. The ribs in the New Zealand 
specimen are sharper and are inclined farther forward. The umbilical 
tubercles also are far less numerous. 

A single specimen of this species, found at Batley. Kilian and Reboul 
compare it to Madrasites karapadefisis Koss., and remark that the suture- 
line is similar to that of M. karapadetma and M, huddhaicus Koss. Actually, 
as will be seen from the figures in this paper, there are not many features 
of distinction between the suture-lines of the various species of Madrasites 
and Qunmrites — at any rate, in the external portion. 

Gunnarites antarcticus Stuart Weller. (Plate 22, fig. 3 ; Plate 39, 
figs. 3, 4.) 

Compare — 

1903. HdUoaUphanua arUarcticua Stuart Weller (35, vol. 1 1, p. 4, pJ. 2, fige. 1, 2). 

1909. Kosamaticeraa (Ounnaritea) aniarctirum Kilian and Knboul (46, p. 31). 

Dimensions : — a , « , n 


Diameter 

.. 22 

100 1 

19 

100 j 

1 65 

100 

84 

100 

Height . . 

; 10 

44 : 

8 

42 

26 

40 

I 33 

42 

Width .. 

; 9 

41 I 

8 

42 

25 

39 ' 

' 31 

30 

Umbilicus 

... 7 

32 j 

6 

32 

23 

35 

29 

81 


A, B, D, OunnarUea aniareticua Stuart Weller, Buirs Point. Kaipara Harbour, N.Z. ; 
<J, Ounmritea antarciicuSf a cant of No. 135, given to me by Profesgor Kilian. * 
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This species has aln^ady been fully desoribed by Kilian and Keboul 
(46, p. 31), but, as the publication is not easily obtainable in New Zealand, 
a short description based on the New Zealand specimens is given here. 

Shell discoidftl, and large when mature. Whorls increasing rather 
rapidly in size ; three whorls in a diameter of 8 mm. Whorls well 
rounded, but rather higher than wide. Umbilicus of moderate size, with a 
steep but not vertical wall. Ribs strong ; some of them begin a little 
above bottom of umbilical wall, and at the angle they form twisted knots 
or tubercles. At this point they bifurcate, and there is usually one 
interstitial rib between each ])air of knots. Every second or third rib is 
at first strongly inclined forward, but it soon becomes straight. At edge 
of periphery there is again a slight bend forward, and periphery is passed 
in a slight forward curve. About twenty -six ribs in a half-revolution, all 
of them crcnulated. Six constrictions in a revolution, bordered in front 
or behind by a stronger rib, which is toothed like the rest, not smooth as 
in K. kalika. 

No drawing of the suture-lin<‘ of Guanarites antarctwani has yet been 
published. Gannarites kalika (8tul., 11,)). 140, )>1. 70, hg. 5) was represented 
by a single specimen, which did not show a suture-hno ; and the many 
specimens from S(\vm<»ur Island did not provide Kilian and Keboul with 
satisfactory material. 

The suture-line in general closely rt'sembles that of Mculrasite^^, and we 
have exitellent figures of several species of these? by Kossniat (28, p. 39, 
pi. 7, figs, Id, 5). The suture-line (Plate 22, fig. 3) is not very complicated ; 
the saddles are distinctly bifid, though external half is rather larger than 
internal. First lateral lobe not quit^e symmetrical. First lateral saddle 
also distinctly bifid and nearly symmetrical, and considerably smaller than 
external saddle. Unfortunately, the whole of suture-line of this species 
cannot be seen, and the number of the auxiliary saddles is not known. 

Gunnarites antarefimm is clearly relaficd to G, kalika from the Aryalur 
beds of India, which are not lower than Upper Senonian and perhaps 
of Campanian age. Kilian and Keboul also comj)are this species to 
M, carlottense Wjiiteavea, from the Senonian of Vancouver (7, pi. 6), but 
the resemblance to this species does not apjiear to me to be a close one. 
Gumiarites kalika differs from this species in having four ribs springiug 
from each umbilical tubercle, while the ribs which border the constrictions 
are not toothed. Kilian and Keboul make another comparison with 
Madrasites paohysloma Kossmat (28, p. 39, pi. 7, fig. 1 a-d), but the ribs 
in that species are not crenulated. 

I am very much indebted to Professor Kilian for giving me a cast of 
Gunnarites antarcticum from Seymour Island, and for being good enough 
to identify my specimens for me. 

Only three specimens have been found, all of which were collected 
at BulPs Point, but recognizable fragments were found at Batley and 
Whangaroa. 

Madrasites Kilian and Keboul. 

This was established by Kilian and Keboul in 1909 as a suligenus of 
KoHsmaLiceraSt and was characterized by them in the following words 
(46, p. 25) : “ Un premier groupe comprend des formes, telles que 
K. kofapadenae Kossm. sp., K, bhavani StoL, K, theobaldianum StoL, qui 
conserve j usque dans Padulte leur ornamentation caract^ristique ; noua 
designerons oette section sous le nom de Madrasites, Certaiucs formes, 
comme K. aemtlianum StoL, prennent aussi, que Pa justement remarqu^ 
M. Kossmat, une ornamentation rappelant eelle d’Astieria/’ 

6 * 
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The New Zealand species that can be referred to MadrasUes show no 
striking difierences from these of South India which have been described 
and figured by Forbes, Stoliczka, and Kossmat. Several of them are 
clearly seen to be closely allied to Indian species, as will be stated in 
detail in the specific descriptions. It is interesting to find species that 
are considered to be closely allied to M. mooraviatoorensis Stol. and 
M, buddkaicum Kossmat in the same locality. These New Zealand 
species of MadmaUea seem to be quite different from those described from 
Zululand and Pondoland by Spath (53, 54, 59), by van Hoepen from 
Pondoland (51, 52), from Japan by Yokoyama (17) and Jiinbo (22), and, 
in my opinion, from those of Vancouver and of ('alifomia. On the other 
hand, MadrasUes tenuistriatus Paulo ke from South Patagonia (30) is closely 
relat^ to M, svicalum n. sp., and at Seymour Island Kilian and Ilcboul 
recorded M, karapadense (46, p. 30). 

Madrasltes sulcatus n. sp. (Plate 38, figs. 1, 2.) 

Dimensions : — 


Diameter . . 

.. 33 HH) 

Height of last whorl . . 

. . 13 5 43 

Width of last whorl . . 

.. 12 .3(i 

Umbilicus . . 

.. 12 3<i 


Shell disooidal and rather compressed. Whorls distinctly higher than 
wide. Involution about one-third. Umbilical slope very steep ; the sur- 
face passes through 80° over a sharp curve. Lower half of flank slopes 
at first slightly outwards, then is almost flat, but soon slopes gently to 
periphery, over which it passes in a narrow curve. 

There are three deep constrictions in a half-revolution, which always 
cut off three ribs. Each constriction has a prominent bolster on both 
sides. Ribs narrow and sharp, with wide interstices. They arise just above 
umbilical wall and hardly touch tubercles, which hre numerous. There are 
forty-seven ribs in a half-revolution. Some of them begin quite close to an 
umbilical tubercle, but most of them originate rather higher on the flank 
and are almost straight. They do not fork, and are not tuberculate. 
Twelve umbilical tubercles in a half-revolution. Suture-line not sufficiently 
well shown to allow a satisfactory diagram to be drawn, but it can be seen 
that it does not differ very much from the other species of MadrasUes, 

This species differs from all other known species of MadrasUes. The 
relatively narrow aperture, close but straight ribs, and numerous tubercles 
are distinctive. 

A single specimen has been found at Bull’s Point. It was sent to 
Professor Kilian for examination, and he kindly sent the following note : 
“ A new variety of Kossmaticeras nordenskjdldi K. & R.” 

Madrasites multicoatatus n. sp. (Plate 21, fig. 6 ; Plate 35, figs. 1, 2.) 

Compare — 

1897. Hokodiscus buddhaicus Kowmat (28, p. 42, pi. 8, figs. 3 cr, />, c). 

1897. Holcodiscus karapadensis Kossmat (28, p. 41, pi. 8, fign. 2, 4). 


Dimensions 

A. 

1 

I B. 


c. 

1). 

£. 


Diameter . . 

36 

100 

246 

100 

20 100 1 

86 100 

30 

100 

Height of last whorl 

14*6 

40 

9*8 

89 

8 

40 

16 

44 

10*8 

86 

Width of last whorl 

15*6 

44 

11 

48 

9 

48 1 

16*5 46 

9-2 

81 

Umbilicus . . 

18-6 

87 

0 

87 

8 

38 1 

11 

31 

11*8 

38 


A. B, C, MadrasUss muUicoatatua from Bull’s Point ; D, Holoodisens Imddkaieus 
Ross ; £, Holc-odiMcus kampadsnsis Koss 
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Shell moderate size with whorls that do not increase rapidly. Involution 
about one-third. Whorls rather wider than high, with a steep slope from 
umbilicus, then gradually curving to periphery, which is gently rounded. 

Ornamentation : A row of nineteen or twenty tubercles, small and 
rounded, but varying considerably in size, situated at top of umbilioa! 
wall From these arise a variable number of small rounded ribs, which 
follow a rather sinuous curve to periphery. .At first they are directed 
sUghtly forward'i, but after passing top of umbilical slope they bend back- 
wards, and on edge of periphery they again b(ujd forward and so continuing 
pass over periphery. Most of the ribs become (|uitc indistinct in peripheral 
region. Interstitial ribs occasionally arise at various points. Here and 
there a number of fine striations can be seen ))arallel to the, ribs. Some- 
times striations occur on or between ribs, ; iid sometimes they entirely 
tlisplace them ; in such cases they pass over periphery without inter- 
ruption. Seven constrictions in last whorl. They arise from bottom of 
umbilicus and have a thick bolster on either side. They bend forward 
rather more than ribs, of which they intersect two or three. Constrictions 
form a conspicuous curve over siphuncle. 

Suture -line quite typical of species of Madrasit£s so far as the main 
portion of it is concerned, but there is a sudden change of direction after 
second lateral saddle. The three auxiliary saddles are directed almost 
radially, and thus a most pronounced umbilical lobe is formed almost like 
that figured by Kosamat for hluimni (28, p. 38, pi. 8, tig. 5). In other 
respects, however, there is no resemblance between these two species. 

Profe^ssor Kilian was good enough to examine the type of this species. 
In a note of a purely preliminary nature he classed it as Kossnwiioercut 
htiddluiicum u. var. midticofitaium. I consider, however, that it is quite 
distinct from M, hfiddhaicum. The present species has a much higher 
whorl, and more distinct and fewer tubercles. Its ribs do not bifurcate 
nearly so frequently, and are more numerous - forty-two in place of 
thirty-one in a half- whorl. The ribs are more rounded and more often 
vanish on periphery. Suture-line is, of course, quite distinct from that 
of Af. baddhaicMm. Ribs in tliis species are not inclined forward as in 
M, karapadeuftis, and aperture is much wider. The constrictions are more 
numerous, being seven in number, compared with four in the Indian 
species. M, buMha/icum, which is probably the most closely allied species, 
is found in the middle horizon of the Trichinopoly group of the Indian 
occurrences. 

Madrasites regularis n. sp. (Plate 21, fig. 7 ; Plate 35, figs. 3. 4.) 


Dimensions ■ 

A. 


B. 


1 )iaiueter 

:iO 

100 

24 

JOO 

Heuht of last whorl . . 

10-26 

34 

0 

37 

Width of last whorl . . 

12 

40 

10-26 

43 

UmbiliouB . . 

12 

40 

]0 

42 


A and B, MadrasiteA reguiaria, Bulfs Point, Kalpara Harbour, N.Z. 


These dimensions differ slightly from those of M. mtiUicoskUuSj im- 
mediately preceding. 

The most notable features are that the height is small and the umbilicus 
wide. Shell of moderate size, discoidal. Whorls wider than high. Umbilical 
wall steep but sloping. Flanks sloping gen tly to periphery, which is well 
rounded. Involution about one-half. Wliorls not increasing rapidly in 
height or width. 
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Tramactions, 


Ornaniontatioii : Top of umbilical wall crowned with a row of fourteen to 
seventeen rounded tubercles. These are first noticed on second whorl at a 
diameter of 7 mm. From each of these tubercles rise two or three Tnod(*rate 
rounded and usually two interstitial ribs begin at iht‘ same level in 
each interval. Ribs much narrower than interveniiig furrows, but height 
decreases slightly at periphery, which is cross(‘d with a gentle forward 
curve. Four large and conspicuous constrictions in a revolution. They 
begiT) at bottom of umbilicus and are inclined forward more strongly than 
ribs, one or two of which they iritercef)t. ( ■onstri(‘tions f)(mhT(‘d by a large 
bolster behind and a much smaller one before. 

8uture-line in several features is not very different from that of 
M, miiUirofifcUus^ but auxiliary saddles are less developed a7id umbilical 
lobe is not so conspicuous. Serrations of saddles more firiely c.ut. External 
lobe wide and process at the bottom mon* <ie\ (*lo[»ed. First lateral lobt* 
extremely symmetrical. 

This species is distiTiguished from M . 7mdticonffffffs by tlie more regular 
umbilical tubercles, stronger and more continuous ribs, f(‘wer constrictions, 
and inucli less pronounced forward curve of constrictions on peri])hery. 
When eom])ared with the Indian species it is found that the shape of 
the wdiorl distinguishes it from M. karapmJensiii Kossin. (28, p. 41, pi. 8, 
fig. 4). Ribs more continuous, and have not the same strong f(»rw'ard 
bend at peripliery as in the Indian species. Ribs not imdined forward 
so strongly as in M. blmmil (28, p. 41, pi. 8, fig. 4), which is [probably 
different from Amfnonifes bhavavi 8tol. (II, p. 38. pi. 8. lig. 5). They 
are alsf) less numerous*, and the umbilical lobe is less j)ronounced. 
M, huddhnicus Koss. (28, j). 42, pi. 8, fig. 3) has less continuous ribs. Of 
the Indian forms this species resembles M. niooramatoorensis Stol. most 
closely (11, p. 158, })1. 77, fig. 4), but the latter si>ecjeB has rather smaller 
tubercles, while its ribs are closer, the constrictions five to a whorl, and 
bent more strongly forward. Its suture-line is not dissimilar. This species 
is placed by Kossmat (28, p. 33) in his first division of Holco(lisc.ns, which he 
says shows special n'latiojiship to the* forms of this genus found in the 
chalk of Europe. 

Three specimens have been found at Buirs Point and one at Whangaroa. 

Madrasites fortior n. sp. (Plate 21, fig. 12; Plate 41, fig. 3.) 

Dimensions ; . 


Diameter . . 

.. J3r> 

KMi 

Height of lant whorl 

55 

41 

Width of last whorl 

(H 

47 

UmbiliciiB 

4 

30 


A, MadraaUts fortior , Wliaiigaroa Harbour, N.Z. 

Shell of moderate size. Whorls nearly circxdar, increasing ra])i(lly. 
Whorl rises rapidly from umbilicus and curves evenly into the rounded 
Hank, which in its turn maintains the curve over periphery. Large and 
prominent smooth ribs, fifteen in a half-revolution, arise from tubercles at 
top of umbilical wall. Usually two arise from each tubercle, and there 
are rarely any interstitial ribs. They are inclined slightly forwards, and 
cross periphery with a slight curve and without any diminution in size. 
Seven constrictions in a revolution, and they have a stronger inclination 
than the ribs, but intersect only one of them. The bolster behind each rib 
is not larger than an ordinary rib. Constrictions cross ribs witli a strong 
forward bow. 
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Suturc‘-Jiiu* nut wel) stion ; it is apparently of the typical Midrasitcs 
form, blit less dissected than in the other species. 

Only three specimens of this species have been found, two of them very 
small and immature. There is only one (imperfect) specimen of a mature 
fonn. Two conn* from Whangaroa, the third from Bull’s Point. 

Madrasites sp. (Plate II, tip. 4.) 

A fragment from Whangaroa in some respects rt'sembles M. cinitshewemts. 
No sntii re-line could la* developed. 


.Iai obitks Kilian and Keboul, I90B. 

Kilinn and Reboul regarded this grouj) of species as constituting a sub* 
genus of Kossmatwerns, and gave the following diagnosis of it : “ Dans la 
serie des Kossmatieeras nvderssom K. et R. nous assistons i\ line inifxirtante 
et rapide modification des h* diametre de '38 mm. : les cotes, fines et Hiwueuses 
des tours internes grossissent, s’espacent et finisseiit par se resoudre en 
tubercles et fines laterales ; des tubercles siphonaux et line carene 
apparaissent ; ce type est assez analogue a celni (pie se trouvc* riialisi* dans 
les Nouinayria du Jurassique ; cctte curi<*U8e section pourra porter 1(» nom 
Jacobites '* (46, p. 26). Up to the present time, uidess the form known as 
Ac/tntJuiceras rotalivus Nenm. be included, ns Kilian and R(‘boul suggest, 
the grou[) of Jacobites has uot< been found outside of Seymour Island. The 
authors did not give any diagram of tin* suture-line of Jacobites, but merely 
state that it was not clearly shown. 

Professor Kilian was good enough to examim* a few speciimms from the 
present collection, and amongst them he recognized some specimens that 
were practically identical with J, anderssoni (5,5, pjL 175, 176). Since 
then J have obtained many additional 8pecimen.8 from Bulls Point, and one 
from Wbuugaroa, while Mr, J. A. Bartrum has given me h cast of a specimen 
from the entrance of the Wairua River, Uokianga. 

The criteria that have b(xui used for placing specie's in this genus are ; 
The whorls have relativ(*iy flat- flanks ; ribs usually arise from umbilical 
tul^ereles and often bifurcat(* ; irregularity in th(» rib.s after a diameter of 
60 mm. hn.s been attaim’d ; the presence* of spine's on the flanks and the 
periphery. 

I have obtained specimens of other speefics which I have no hesitation 
in placing in this genus, though in the one case* the wider spacing of 
the ribs begins at « diameter of 40 mm. and in the other not before 
the diameter is 116 mm. 

The species here eallefl J. angiilare is placed in this genus with some 
hesitation, because there is no sudden increase in the size of the ribs, though 
the increase in their de'velopment within the limits of a single re'volution 
is considerable. There is a prominent angle on the edge of the periphery 
which almost has the dimensions of a s]fine, and there is also a small 
tubercle on the siphuucuiar line. 

In general the suture-line differs but little from that of Gummntes ; 
in fact, Spath (54, p. 121) regards the genus Jacobites as a late Campanian 
development of the sparsicosta. group of Kossrmticenis, The first lateral 
lobe is distinctly wanting in symmetry. 

The affinity with M, sparsicostxatui and M, denisoni mentioned by Kilian 
and Reboul does not seem to hold closely in these species. 
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Holcodiscua sp. described by Woods from Pondoland (46, p. 336, pi. 42, 
fig. 2) was compared by Kilian and Reboul to J. anderaaoni (46, p. 35). 
Spath points out, however, that tins species must be regarded as closely 
related to Madraaitea madrasinna (54, p. 135). 


Jacobites anderssoni Kilian and Reboul. (Plate 21, figs. 3, ; Plate 37, 

fig. 4.) 

Compare — 

1909. Kosmnaticiirafi (JacohitfiH) and^rmmi Kiliati and Reboul (46, p. 36). 

Several fragments that ^^xTe ^eiit to Professor Kilian were identified as 
belonging to this species. 

Dimensions : — 


A. 


R. 


Diameter 


33 

100 

64 

1(K) 

Height of last whorl 


13 

39 

26 

46 

Width of last whorl 


11 

33 

19 

36 

Umbilicus 


9 

27 

16 

29 


A. Jacohitet* anderaaoni K. R., BuUh Point, Kaiparn Harbour, N.Z. ; R, JarobiUa 
anderaaoni K. & R. (46, j>. 36), from measurement of east kindly sent by Professor 
W. Kilian, No. 136. 


Shell discoidal, with involution about oiu‘-haIf. Whorls higher than 
wide. Umbilical wall nearly vertical, with a sharply rounded angle to 
the flanks, which are nearly flat for about two-thirds of their height and 
then curve in an almost semicircular arc over periphery. 

Ornamentation : Large number of tubercles at crest of umbilical wall. 
Numerous ribs arise from them at about one-third of the distance along 
the flank, and then i)as8 over periphery with hardly any bend. Three 
constrictions in a revolution, bordered with a thick bolster before and 
behind ; they are curved forward more sharply than ribs, two of which 
they intersect. Suture-line well shown. Median saddle slightly frilled. 
External saddle high and deeply bifid^ First lateral saddle much smaller 
and second situated where tubercles arise at top of umbilical wall. 
Auxiliary saddles small and suture-line slopes back in umbilical region. 
External lobe not so deep as first lateral lobe. The latter is trifid but 
more developed on external side than on internal. Second lateral lobe 
about as deep as external lobe. Internal portion of suture-line has a 
deep antisiphuncular lobe and two high saddles separated by a lobe not 
BO deep as the antisiphuncular lobe. Both saddles are bifid. Second 
saddle the wider, and on its external side are some jirojections that pro- 
bably represent additional saddles. This internal portion of the lobe-line 
more closely resembles that of OummrUea than that of Madras ites. It 
suggests an affinity with Acanfhoceraa, 

From this description it will be seen that there is a considerable 
difference between this form and the mature form of Af. aiideraaoni 
(46, p. 35). The whorl in the New Zealand form is not so high, and the 
number of umbilical tubercles is a good deal larger. The specimens are 
immature, and nothing can be said about costation of mature whorls, 
which is so striking a feature in Kilian and Rebours specimens from 
Seymour Island. I^an and Reboul do not give a figure of the suture- 
line of the species, but they state that there is a resemblance between 
this species and K. pondicherrianum Kosa. and K, aparaiooaUUum Koss. 
(46, p. 36), and they state that the horizon is that of the Valudaynr beds. 
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Jacobites angularis n. sp. (Plate 21, fig. 2; Plate 36, figs. 4, 5.) 
Dimensions : — . „ 


Diameter 

.. ; 66 100 

• 

100 

Height of last whorl 

..23 42 

16 

30 

Width of last whorl 

..25 46 

17 

46 

Umbilicus 

17 31 

1 12 

31 


A. B, Jarohiies angvlariA, from Biiir^ Point, Kaipara Harbour, N.Z. 

Shell of small or moderate size. Whorls rather wider than high, with a 
distinct angle on edge of periphery as well as one much less distinct half- 
way between edge of ])eriphery and umbilicus. Involution rather less than 
one-third. Whorls increasing rather rapidly in size. 

Ornamentation : A few large ribs arise at bottom of umbilicus, and 
when they reach top of umbilical slope they develop into prominent 
elevated tubercles from which arise three and sometimes four ribs. There 
are also one or two interstitial ribs which commence on edge of umbilical 
wall between tubercles. Ribs at first bend slightly forward, and this bend 
is maintained until they reach edge of periphery, where each of them 
swells into a low rounded tubercle and bends backwards so as to pass 
over periphery almost at right angles, or with a slight backward curve. 
Ribs do not- decrease in peripheral region, and on siphuncular line swell 
into small rounded tubercles. None of the ribs are serrated. In young 
stage the ribs when well preserved are very sharp and are situated quite 
close together ; but wlien older they become spaced out considerably. 
C'onst fictions are not conspicuous, and do not interefere with the regularity 
of the ribbing. 

Suture-line : Median saddle a little frilled and external lobe is not 
particularly deep. External saddle rather high, narrow, and deeply bifid ; 
its first large external arm is well over top of median saddle. First lateral 
lobe slightly deeper than external lobe, and, as in the other species of 
JacohUe^, it is not quite regularly trifid, for the external projection at 
bottom of this lobe is rather larger than internal one. First lateral saddle 
a good deal smaller than external one, and second lateral is on edge of 
unibilicuH and its development is rather affected by umbilical tubercle. 
Five auxiliary saddles are small, slope backwards, rapidly diminish, 
and form a distinct umbilical lobe. This species is distinguished by 
its relatively wide aperture, strong umbilical tubercles, and the regular 
rounded tubercles on each of the ribs. In the available literature I 
cannot find a description of any species that comes close to this one. 

Three specimens found at Bull's Point. 

Jacobites minimus n. sp. (Plate 21, fig. 5 ; Plate 38, figs. 3, 4.) 

This small shell is probably immature, but the very marked sculpture 
characterizes it as a different species from any other in this collection. 

Dimensions : — ^ 

Diameter 8-75 100 

Height of last whorl . . . . . . 4*1 47 

Width of last whorl . . 8*75 43 

UmbUious . . . . . . . . 2 23 

A, Jacobites minimus, BulPs Point, Kaipara Harbour, N.Z, 

Whorls slightly compressed and strongly involute. Umbilical wall 
steep but not vertical. Widest part of whorl just above umbilicus, whence 
there is a gradual slope on ffank towards periphery, on the edge of which 
is a rounded angle. Periphery gently rounded. 
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Tratttfoefio'iifi. 


Orimnientatioii : On the* edge of umbilicus arc seven large tubercles in 
a whorl, from each of which two ribs arise, and there are two or four 
interstitial ribs in each interval. Seventeen ribs in a half -re volution. 
Ribs are rounded and at first bend slightly backward, but at a higher 
level on flank they take a gentle bend forward, and at edge of periphery 
there is a strong rounded tubercle on each rib. Across periphery the 
ribs run straight, and there is another rounded tubercle on median 
line. Between the tubercles the ribs are less elevated than on flanks. 
Suture-line shows five saddles, which graduall}’ decrease in size from 
ventral surface to umilicus. I'he external and first laf^eral saddh^s are 
symmetrically bifid, and lobes trifid. 

Lobes all of much the same depth, and suture-line bends backward 
to a considerable extent as it approaches umbilicus. On the whole, the 
suture-line has a close resemblance to that of a young specimen of 
Giinfiantes (Plate 22, fig. 1&), but it is a good deal simpler, and mere even 
In the available literature T am unable to find any sp(*(^ies thai 
resembles this one closely. It is perhaps closer to A. idoncus Stoi. than 
to any other, but differs from it in having umbilical tubercles and in tin* 
symmetrical development of the two sides. 

The single specimen from Batley is probably immature, but is in such 
a good state of preservation and so distinct that it has been described 
as a new sj'>ecies. 


Jacobites whangaroaensis n. sp. (Plate 21. fig. 1 ; Plate 37. fiu. 1.) 
Dimensions : 


Diameter . . 

. . 147 

UMJ 

Height (jf last whorl . . 

03 

43 

Width of last whorl . . 

50 

38 

UinbiliciiH . . 

4(> 

31 


Involution about two-fifths. Whorls higher than wide. Umbilical wall 
steep but not vertical, rounded at angle. Whorl broadest at about one- 
third of its height above unibilical angle : thence it slopes gently to 
periphery, which is broad and well rounded. 

Ornamentation : About ten large tubercles on edge of umbilicus ; they 
are larger radially than longitudinally. Four ribs rise from each tuberch*. 
and there is usually one interstitial rib between each ])air of tubercles. 
Ribs close together and rounded on inner whorls, and more widely spaced 
on body-whorl, where at margin of periphery many of the ribs Infurcate 
and become extremely sharp and high and apparently spiny. 

Suture-line only partially visible. Median saddle a little disserted on 
margin. External saddh* high and deeply bifid, external half being slightly 
larger than internal half. First lateral lobe deeper than external lobe, and 
unequally trifid, for the external of the two maj(»r projections is rathi'r 
larger than the internal one. 

The species differs from J, anderssom Kilian and Reboul in the shar])- 
ness of the ribs in the body-whorl and their regularity. They are als(^ 
more closely spaced. There is no peripheral angle as in J, anf/uJariti n, sp. 

A single specimen, foimd at Whangaroa. 


Jacobites waitapuensis n. sp. (Plate 23, fig. 2 ; 
Plate 46, fig. 2.) 

Dimensions : — 

Diameter 

Height of last whorl 
Width of last whorl 
UmbilieuH 


Plate 44, fig. 1 ; 


100 

40 

31 

33 
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Apcrturo widely oval. Uinbilioal wall steep, with a rounded angle to 
the flank, wliich is moderately flat, though it has its widest part rather 
nearer umbilicus than middle of flank, which slopes uiiifornily and gently 
to the well-rouTided periphery. 

Ornamentation : Five constrictions in a whorl, each with a prominent 
bolster before and behind. They are first inclined slightly forward, but in 
middle of flank they become almost truly radial, soon taking a stronger 
bend forward and passing over periphery with a distinct forward loo}). 
At top of umbilical wall there are prominent rather rounded tubercles, 
<‘ighteen in a whorl. From each of these arise three or four ribs, though 
some of these arise from bottom of umbilicus. Ribs at first bend slightly 
forward but soon straighten up and pass straight across periphery. Each 
constriction cuts o(T three ribs on <wh side. There are in addition low 
rounded tubercles on margin of periphery, twenty-three in a revolution, 
but unfortunately these can hardly be seen in the jihotograph. Indistinct 
tubercles also occur on periphery. 

Sature-line> : Median sa<ldl(‘ frilled to a considerable ex1(‘ii1, much more 
than in th<* two previous species. External saddle deeply bifid, and 
the two ])ortions are about as unecpial as in other species of this genus. 
First lateral saddle relatively rather larger than in the three previous 
sp(‘cies. Thi* develo])ment of second lateral saddle is affected by umbilical 
tubercles. Auxiliary saddles, as in the other species, are strongly inclined, 
forming a deep umbilical lobe. The int^^rnal suture-line, which, however, 
is not figure<l, is close to that of J . angidare in form. 

I am unaiile to find any described species that approaches closely to 
this one. The tuberculate peri])hery and median line, as well as the suture- 
line, distinguish it at once from all species of Kossniaticercts. The same 
fe^atiires, as well as the more rounded form and coarser ribs, enable it 
to bo distinguished at once from Maorifes, It certainly comes nearer to 
Parapachydiscus than the other species of the genus. The whorl, how- 
ever, is rather narrow, the ornamentation is distinctive, and the first lateral 
saddle shows lack of symmetry. . . 

A single specimen, in good condition, from Nedler’s, at Whangaroa. 

Nkomaduasttks. 

Tuberciles on slioulder and on median line. Suture-line resejnbles 
that of Madras ties. 

Neomadrasites nodulosus n. sp. (Plate 21, figs. 4. 4u ; Plate 36, figs. 1-3.) 


Dimensions 

1 

A. 

B. 


Diameter 

29 

100 

20 

100 

Height of last whorl 

11 

35 , 

7*5 

37 

Width of last whorl 

1,3 

45 , 

9-26 

40 

Umbilicus 

13 

45 

9 

45 


A, U, Neoniadra^UeM mHliiIoftus, from Bifll’R Point, Kaipara Harbour, N.Z. 


Shell small, discoid. When the diameter is 29 mm. there are thr^ 
whorls. Whorls decidedly wider than high, and increasing in width rather 
rapidly. Involution about one-half. Umbilical wall steep but round^ 
off into flanks that are gently inclined towards periphery, at edge of which 
there is a distinct angle, and periphery itself is gently rounded. 

Ornamentation : At top of umbilical slope are a number of rounded 
tubercles, as many as seven in a half-revolution. Three or four sharp 
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but smooth ribs start from each tubercle, and there are two or three 
interstitial ribs between each pair of tubercles. Altogether forty ribs in 
a half-revolution. At edge of periphery ribs unite together in twos or 
threes into rounded tubercles situated irregularly with respect to umbilical 
tubercles, and here are also one or two interstitial ribs which do not touch 
tubercles. Ribs almost straight to edge of periphery, when they bend 
strongly forward and across it with a pronounced forward curve. At 
median line each rib has a small rounded projection or tubercle. On inner 
whorls the umbilical tubercles are well marked but the others are indistinct. 
In a half-revolution there are two constrictions with a prominent bolster 
on each side. These have the median projection, and they may join in the 
tubercles at edge of periphery. 

Suture-line shows no striking ftmturos as compared with other related 
species of Kossmaticeratidae. Median saddle nearly simple, and external 
lobe not important. External saddle high and symmetrically bifid, as an^ 
lateral saddles, which rapidly decrease in size. First lateral lobe symmetric- 
ally trifid. At edge of umbilical wall suture-line bends sharply backwards 
and auxiliaries are directed almost internally. A similar sudden declension 
of suture-line is noticeable in Madrasitea muUicostcUm (Plate 21, fig. 6) 
and in Brahnuiites brahma (28, pi. 8, fig. 9). The internal jmrtion oip 
suture-line shows five saddles, which is quite distinct from that of Madra^Ues 
(28, pi. 7, fig. 6), and from that of Jacobites anderssoni (Plate 21, fig. 3a) 
as well as from Gunnarites. 

A specimen sent to Professor Kilian was characterized by him as follows : 

“ II convient de signaler en outre une forme tres curieuse, que je rattache 
k Jacobites, et dont M. Marshall m’a soumis un fragment, qui pr^sente une 
modification progressive de rornamentation (apparition outre la presence 
des tubercles oinbilicaux, de tubercles r^unissant deux cotes du cot(^ externe 
(les flancs, et en outre, indication d'une sc^ric des tubercles siphonaux moins 
accentues, mais tr^ nets).'' (55, p, 176.) 

1 have not adopted Professor Kilian’s suggestion, because the develop- 
ment and drawing of the suture-line appears to me to indicate a closer 
relationship to Madrasites than to Jacobites, In its details, however, the 
ornamentation is distinct from both. I therefore suggest a new genus, 
Neomadra>8itejt. 

Several specimens, but none quite complete, have been found at Bulfs 
Point. 

Brahmaites Kossmat. 

In the original diagnosis of this genus Kossmat says (28, p. 45) that 
it is very closely related to Holcodisous (= Kosarnatioeras Qrossouvre). The 
most characteristic features are the presence of siphonal knots placed on 
ribs, the prominent bolsters bordering constrictions, and the highly variable 
nature of sculpture. In three specimens of middle age the flanks only are 
sculptured. At a later stage the ribs develop into high ridges which leap 
over periphery in a manner that is quite different from that of Holcodisous, 

The present species, B. rotundua, has the young form only, but the 
largest specimen shows a tendency towards the development of tubercles 
on the shoulder— a fact that definitely distingmshes it from B, brahma and 
the two other species B, viahnu and B. haugi. 

So far as records go, the genus appears to be restricted to India. Some 
of the New Zealand specimens were sent to Professor Kilian, who was good 
enough to inform me that he agreed that they belonged to a new species 
of Brahmaitea (55, p. 175). 
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Brahmaites rotundus ]). sp. (Plate 21, 9 ; Plate 31, figs. 4, 6.) 


Dimensionts : 

A. 

1 

B. 


V, 


1 


K. 


Diameter 

. ' 19-76 

luo ! 

16 

100 

12 

100 

I 11 

100 

88 

100 

Height of lost whorl 

7 

36 > 

6 

31 

4 

33 

3-8 

36 

26 

28 

Width of last whorl 

. ! 8-76 

44 1 

7-60 

46 

7 

68 

1 6-5 

60 

38 

43 

Umbilicus 

7 

36 ' 

6-7.6 

36 , 

4-75 

39 

4 

39 

42 

48 


A, B, C. 1), Brahtnaites rotundus, all from BuU'm Point, Kaipara Harbour, N.Z. : 
E, BrahmaiUs brahma Forbes, in Koss. (28. p. 4/S). 


The whorl is clearly much wider and the umbilicus narrower than in 
Brahmites hrahma. 

Shell small, whorls much wider than high, especially in the younger 
specimens. Involution about one-quarter, and umbilicus deep. Wall of 
umbilicus steep but not vertical. Flank sharply rounded ; periphery wide, 
with gentle curve. 

Ornamentation : About eleven rounded tubercles in a revolution, situated 
on edge of flank near but not on edge of umbilicus. Usually three ribs 
start from each knob, and there are other interstitial ribs which start on 
side of umbilical wall. Ribs rather sharp, and separated by considerable 
intervals. At first they bend a little forward : the curve is soon increased, 
and near periphery it is strong, though the ribs themselves become less 
distinct. They cross periphery with a strong bow forward. Two or three 
deep constrictions in a revolution, bordered behind by a thick bolster. 
They have exactly the same forward inclination as the ribs, with which 
they do not interfere. Occasionally there is a slight suggestion of the 
presence of tuberedeA on edge of periphery, as in N eomadrasites noduhsus^ 
but the ribs are not aflfected, and there is no indication of median tubercles 
on periphery, except that the bolster behind each constriction is swollen 
on the median line, as is also the case in B, hrahma. 

Suture-line was drawn from a very small specimen, but it is clear 
in all the specimens that the first lateral lobe is unB 3 anmetrical. The 
irregular trilobed nature is due to the larger development of external than 
internal projection in this lobe. Suture-line does not show such a sudden 
backward curve in the region of auxiliary saddles as is seen in so many of 
the related species of Madrasiies. This asymmetry of the first lateral lobe 
is not, however, noticeable in B, hahma. Internal portion of suture-line 
is more like that of B, brahma (28, pi. 8, fig. 9). 

This species is not very different from B, brahma (28, p. 45, figs. 7-9), 
especially in the form of aperture and in ornamentation, though ribs are 
rather closer together. Its form is rather more rounded and suture-line 
is less divided. 

Several specimens have been obtained from Batley and Bull's Point, 
but none at Whangaroa. This species is commonest at the first locality. 

Maoritss n. gen. 

Qenotype : Maorites tenuioostatus Marshall. 

This genus is suggested for species that have the general fom of Puxom 
or Parapuzosia but possess umbilical tubercles — at any rate, in the young 
form. The suture-line is typically of the Puzosid type, thou^ usually more 
highly developed than in the known genera of that group. 

The general form has a highly involute whorl with flat flanks, the widest 
part of which is just above the steep umbilical slope. Ornamented with a 
number of ribs, usually quite fine. These at first are directed forward, 
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but/ oil the flanks they become radial and rross periphery at right angh*8. 
About flve constrictions more or less decidedly marked in a revolution. 
Many of the ribs arise from well-marked tubercle's on edge of umbilicus, 
but there arc always several interstitial ribs as well. 

Suture-line : Median saddle a good deal frilled, and external lobe 
wide and deep. First lateral lobe has a highly important development. 
It is a good deal deeper than external lobe, and also is very wide. It is 
unsyinmetrically bilid owing to the unequal developjiK'ut of the elements 
in lobe, those on external side being much larger and stronger than those 
on internal side. Second lateral lobe also unsyinmetrical. Five or six 
auxiliary lobes are present and strongly inclined outwards. External 
saddle bifid, but with a much stronger devt'lopnient on <‘xternal than on 
internal side. First lateral saddle also bifid, and in this cast' internal 
portion of saddle is a good deal larger than exl(*rnal. Second lateral 
saddle much smaller, and sometimes a litth' distorted by tin* tubercles, 
for it is situated on edge of umbilicus. Five or six auxiliary saddles tjuitt* 
small, and strongly inclined. 

It is noticeable th»t Stoliezka placed his species Ammotiifes madrasitntH, 
A, katidi, A. aemiliavus, A. bhavmn. and A. kali in in close proximity to 
Ammonitefi bhima^ A. planalaius, &c., as though lit' thought that there 
were afiinities between them. The last two of these species were after- 
wards classed by Kossinat in the genus Puzosia. On the other hand, 
Ammonites A. papillatus^ A, mooraviatooremis were by Stoliezka 

far removed from those first named, though both groups were placi'd in 
the largo and comprehensive class of lAgoiti (11, App. 6, 7). Kossmat, on 
the other hand, subsequently placed both of these groups (A. madrashius 
and A. ptwificus) in the genus Holcodiscusy but, of course, excluded A, bhima 
and A, planulaius. It seems, however, that Kossmat did not have the 
opportunity of examining any of Stoliezka’s specimens of the first group, 
but he saw one specimen of A. aemilianns in the jnuseum at Vienna. 
Kossmat also had ten specimens that he ascribed to Stoliezka ’s species 
A. bhwmni in the Warth collection, which was the one that j)rovided most 
of the specimens that he studied. It is also noticeable that Stoliezka's 
drawings of the suture-lines of the species in the A. madras in us group, 
though always somewhat sketchy, are in some respects distinctly different 
from those in the second, or A. paeificus, group, now mainly classed by 
Kilian and Reboul as Madrasites. (Compare 11, pi. 69, fig. 7, and pi. 70, 
figs. 3, 8, with pi. 77. figs. 5, 8, 96, &c.). The suture-lines in the former 
arc more divided, and they have dissymmetry in the first lateral lobe. 
In addition, the first lateral lobe is very deep. In the second, or A. pacificus, 
group, on the other hand, the suture-line is far less finely divided ; there 
is almost complete symmetry in the first lateral lobe, which is relatively 
less important and either not deeper or very little deeper than the ventral 
lobe. The descent to the umbilical lobe is also far less regular irj this second 
group. The shells of the first group also in most cases show a definite 
tuberculate character in the umbilical region, which is generally absent 
in the second group- that is, the ribs more decidedly and definitely arise 
from somewhat lamellar tubercles; which may be absent in the adult stage. 
The tubercles in the second group are much more rounded in their form. 

The genus Maorites agrees with the species of the first group in the 
majority of their characters, and it is here suggested that the species 
Ammonites kandi, A. aemilianus, and A, madrasinus of Stoliezka should 
be placed in this genus, though this point cannot bo definitely settled until 
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tli(» types of the Indian species which were described by Stoliczka are 
re-examined and their suture-lines have been carefully drawn. 

In regard to Arnmowites bhamni there is considerable difficulty. It is 
a form without any striking specific characters in its ornamentation ; and 
in the absence of well-drawn suture-lines of Stoliczka *s specimens it is hard 
to be certain whether a species in another collection is correctly identified 
with it. If Kossmat’s specimens do belong to the true A, bhaimii of 
Stoliczka there is no doubt that the species is correctly placed in the second 
group referred to above (the A. pacijicuH group). This has been done by 
Kossmat, and Kilian and Keboul have subsequently placed it in their 
subgenus Madra»iU‘is. On the other hand, Stoliezka's classification leads to 
the idea that his A. hhavani should be placed in the first of the twogrou})s — 
that is, the group of Ammonites madraeinus. In order to make this point 
clear, a table is given in which the relative dimensions of 8toliczka’s 
specimens of Madrasites hhavani are given as well as those of Kossmal, 
and also two of Kilian and Rebours specimens of Kossmatneeras {Madrasite^s) 
hhavani var. densiemiata, the last measurements being obtained from the 
casts that w(»re kindly forwarded to me by Professor Kilian. 



A. 1 

1 

(• 


I). 

1 ] 


F. 


Diamoter 

:18 KM) i 

m j(N) 

30 

10<» 

Oti 100 

03 

i(M) 

125 

KM) 

Height of laHt whorl . . 

37 

41 

15 

42 

2() 40 

30 

47 , 

51 

40 

Width of last whorl . . 

32 ! 

31 

14-5 

40 1 

24 30 

18 

29 ' 

31 

25 

UmbilicuH . . 

21 

20 

11 

30 1 

22 33 1 

13 

21 

31 

25 


A, B, Ammonites hhavavi Stol. (U. p. 138); C. I). Hoinxiisens hhavani Kob 8. 
(28. p. 145); R, F, Kossmaticerns (Madrasites) hhavani var. densicoatatum Kilinn and 
Roboul (4(K pi. 15, fi/jf. 4 : pi. 18, ti>;, 1). 


These dimensions show that Kossmat's specimens are distinctly wider 
than the original ones of Stoliczka, and have a wider umbilicus, while 
Kilian and Rebours specimens have a slightly narrower whorl. 

AmmonUes kalika appears to me to belong to a different grouj). It 
is the only Indian species of this nature that shows denticulations on 
the ribs ; and it should almost certainly be classed with the species of 
Gmtnariteft described in the present collection. Stohezka gives no drawing 
of the suture-line of this species, and Kossmat apparently saw no specimen 
of it. Those obtained in the present collection .show that the species of 
Gunnarite^ are closely related to Madrasites, though the internal portion 
of the suture-line shows important differences if Kossmat^s drawing oi 
M, theobaldiamis is taken as ty\H\ The New Zealand species M, regularis. 
however, shows a similarity to Gintnurile^. The large and important 
collection of Antarctic s]iecie8 from Seymour Island described by Kilian 
and Reboul were in too bad a condition to allow the suture-lines to be 
traced. 

The affinities of Maoriie^ and its genealogy are a little hard to decide. 
As stated more fully subsequently, the author, in spite of the gre^t weight of 
authority in favour of regarding Puzos ia and Parapuzosia as derived from 
the Desmoceratidae, is himself of opinion that they are an independent 
branch derived from a Hoplitid ancestry. In connection with this it is 
important to recall the words of Sarasin, who wrote as follows (29a, p. 799) : 
‘‘ Puxosia est du reste derivee directement de Desmocera^ , . . Quant 

a Torigine de Desmoceras . . . il se rapproohe nettement de Hoplites et 
il est a mon avis incontestablement derivee de Hoplites ou tout au moins 
de Perisphinotes,'' 
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Djanelidze in 1922 established Dalmasioeras, a new subgenus of Hoplites, 
from the Upper Tithonian of France (60, p. 256). The species of Dalniasu 
ceras described by him difEer so much in appearance and ornamentation 
from the typical Hoplites that doubt might well be entertained as to 
the real position of the genus. However, Djanelidze says, ** Rcmarquons 
d’abord que Dalmasiceras est sans conteste une branche specialis^e de 
Hoplites,*' The forms of MaorUes and of Pttzosia are extremely similar to 
that of DalmasioeraSi and the same is equally true of the general features 
of the suture-line of these genera, both in its external and internal portions. 
There is, however, a difference in sculpture. Apart from the tuberculate 
nature of the ornamentation of the typical Hoplites, which is not developed 
to any extent in these genera, there is the marked break of the costation 
at the periphery. This feature, however, is not constant even in Hoplites 
itself, for Hyatt remarks that in the young forms the costation is some- 
times continuous across the periphery (47a, p. 668). In addition, it is 
noticeable that Sonneratia, a genus included by Hyatt in the Hoplitidae, 
has continuous ribs across the periphery, and it therefore seems that this 
feature of ornamentation should not be emphasized too much. Maorites 
appears to be closer to the Hoplitid stock through Dalmasiceras than does 
Puzosia, In the suture-line the great depth and width of the external 
lobe, the depth of the first lateral lobe, and its asymmetry are more 
strongly marked than in Puzosia, and make a close approach to the 
conditions of the suture-line of Dalmasiceras, though they are more marked 
than in that genus. Tuberculation on the edge of the umbilicus also 
is present in Maorites^ though absent in Puzosia. It is, however, to be 
noted that both Jacob and Nowak ascribe asymmetry to the flattening 
of the flank. This does not appear to hold in the New Zealand species ; 
for, e.^g., M. tenuicostatus, which is relatively rounded, has far more marked 
asymmetry than Puzosia angusta which has an extremely narrow form. 

The first specimen of this genus that was found was classed by me under 
the name Kossmaticerae tenuicostatum (49, p. 445). This specimen was after- 
wards taken to Europe, and Professor KiUan was good enough to examine 
it. He classed it with his Madrasites densicostcUa from Seymour Island 
(66, p. 176). When the suture-line was developed and drawn, it at once 
became clear that the specimen could not belong to either Kossmaliceras or 
Madrasites, and that, on the other hand, it possessed close affinities with 
Puzosia, Professor Kilian, with the greatest kindness, sent me a cast of 
two specimens of his Madrasites bhavani var. densicostcUa, and inspection 
of these showed that in all probability this species belonged to the same 
genus as the New Zealand species. The condition of the Seymour Island 
specimens was, however, so bad that Professor Kilian was not able 
to develop the suture-lines. 1 have already stated that in my opinion 
some of the Indian species described first by Stoliezka, and afterwards 
placed by Kossmat in the genus Holcodisous, and later in KossnuUioeras 
(Madrasites) by Kilian and !^boul, especially K, madrasvnum, K. handi, 
and K, aemilianum, may also possibly belong to this genus. 

The characters of the genus MaorUes may be summarized as follows : 
Form somewhat compress^ and resembling that of Puzosia. Ornamenta- 
tion shows umbilical tubercles a little extended radially. Ribs generally 
rather fine and sinuous, but continuous across periphery, which they 
cross without a forward bend. Constrictions deep and with a strong 
forward inclination. Suture-line in general resembles that of Puzosia, 
but the first lateral lobe is a little deeper and the external lobe is wide. 
The uns 3 anmetrioal development of the first lateral lobe is marked. The 
suture-line is greatly dissected. 
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Maorites tenuicostatus Marshall. (Plate 23, figs. 1, la ; Plate 42, figs. 1, 2 ; 
Plate 45, fig. 1.) 

Compare : — 

1917. Ktmmaliceratt tenuicogtaium MarshaU (49, p. 445, pi. 33, iig. 1). 


Dimensions : — 

A. 


B. 

( 


D. 


Diameter 

. . 1 142 

100 

1 143 100 

20 

100 

63 

100 

Height of last whorl 

.. 60 

42 

1 60 42 

9 

46 

30 

47 

Width of last whorl 

..1 43 

30 

43-5 31 

7 

35 

18 

29 

UmbllicuH 

36 

24 

! 36 24 

5 

26 1 

13 

21 


A, B, (\ Maorites tenuicostatus Marahall, Batley, Kaipara Harbour, N.Z. ; 
D, Kossnuiticeras hhavani var. deALskostaium K. & R. (mHaaurenientM from a oast). 


Shell large, discoid. Involution rather more than one-half. A steep 
roimded slope, nearly vertical in young forms, rises from umbilicus, and 
greatest width of whorl is attained just above umbilical slope. Flanks- 
nearly fiat but with a gently increasing slope towaids periphery. Edge 
of periphery well rounded, and a well-rounded curve over periphery. 

Ornamentation : In mature form constrictions not distinct, and in no 
way interfere with oostation, for they have the same slope as ribs. A large 
number of narrow rounded ribs, which in mature form are almost constant 
in size, from l)ottom of umbilicus to periphery. In younger forms ribs do 
not all extend to bottom of umbilicus, and on its margin about every fifth 
rib is swollen and almost forms a small tubercle extended in a radial direc- 
tion. In the youngest forms there are no ribs or tubereiiles and the whorl 
is much wider. Some interstitial ribs arise on lower part of flank, but very 
few above a third of distance from umbilicus. With a radius of 70 mm. 
there are thirteen on a 10 mm. arc of periphery; at 55mm. fifteen ribs; 
at 23mm. twenty ribs; at 12mm. twenty-eight ribs. The ribs bend 
slightly backward at to}) of umbilical edge ; thence to tlie middle of flank 
there is a forward inclination, but from that point tlie ribs pass straight 
over periphery without any curve. 

Suture -line is highly dissected. Median saddle much ornamented. 
External saddle deeply bifid, but external half much larger than internal 
half. First lateral saddle also deeply bifid, but internal portion much 
smaller than external portion. Second lateral saddle small. Six auxiliary 
saddles. External lobe wide with several frilled projections. First lateral 
lobe very deep and noticeably wanting in symmetry, for the projections 
and forks are much more developed on external than on internal side. 
Second lateral lobe much shallower, but still wanting in symmetry. 
Auxiliary lobes small and unimportant, but with the Badges form a deep 
umbilical lobe. Antisiphonal lobe also deep and again wanting in symmetry. 
The saddle next to it is very high, but the four others rapifi > decrease in 
height, and the lobes are small, and thus the internal side of umbilical lobe 
is extremely steep. Both internal and external portions of suture-line 
have a remarkable resemblance to Dalmasiceras, and a rather less marked 
one to Puzosia. 

A specimen of this spcecies was sent to Professor Kilian, who kindly 
examined it, and returned it with a note : “ Kossmaticeras (MadrasUes) 
n. sp., possibly the mature form of M. bhavaati var. densicostalus,'^ I con- 
sider, however, that it is to be distinguished from that species by the 
fineness of the costation, the gradual slope into the umbilicus, the indistinct 
constrictions, the small size of the umbilical tubercles. 

Two adult specimens and several smaller ones from Batley and Bull’s 
Point, and a small one from Whangaroa. The type is iv the Otago Museum. 
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Maorites densicostatus Kilian and Reboul. (Plate 24, fig. 1 ; Plate 44, 
fig. 2 ; Plato 45, fig, 4.) 

(k)mpare the species nientiojied below under Maorites suturalis n. sp. 
Dimensions of sjx?cios of Ammonites apparently related to Maorites 


densicostatus : — 

Diameter 
Height of whorl . 
Width of whorl . 
UmbilicuH 

Diameter 
Height of whorl 
Width of whorl 
Umbilicus . . 


j>, AmmunliKin (I i, ..o_. p - 

fig. 7) ; D, AmmonitM madrammiH Stol. (11. pi. 70, fig. 1) : K. hoMMUimtceroH {Madramtea) 
bhavni var. d^^micontatum Kilifui and Hehoul (46, pi. 15) (measnnKl from a east khidly 
presented by Professor Kilian); F, Kn»«maticera8 (Madrasiti'M) btmvani var. dnint- 
coskUum K. i. R. (46, pi. IK. fig. I): KosMtnatireran tenuirostatuni Marshall (49, pi. 33. 

fig. 1) ; H, Jnrobitefi toaiittpuenmn n. sp., Whangaroa. N.Z. ; .1, Mwyrites^ Avturalis n. ap. 
Batley, Kaipara Harbour, N.Z. : K. L, KonAmatkeraH hharatn Kossmat (28. p. 146) ; 
M, N, AmmonitM bhai'ani Stol. (1 J. p. 138). 



B. 

C. 

D. E. 

F. ; 

G. 

. 49 100 ! 

5.*') MM) 

60 1(R) 

93 KM) 63 100 

125 MX) 

142 100 

.23 47 ! 

40 i 

50 

42 30 47 

51 40 

60 42 

.12 24 ' 

34 , 

36 

21 , 18 29 

31 25 

43 30 

12 24 

33 

16 

29 13 21 

31 25 

35 24 

H 


.1. 

K. I.. 

M. 

1 N. 

100 

74 

100 1 36 MM) 66 100 

38 MM) 

65 100 

. . 40 

35 

47 j 15 42 26 40 

37 

' 41 

31 

22 

.30 14-5 40 24 36 i 

32 

1 31 

33 

18 

24 ! 11 30 22 33 > 

24 

26 

denMcostntvA 

K. & 

R.. Buir« Point, Kaipara 

Harbour, N.Z. ; 


The table shows clearly how' very similar the dimensions of this species 
are to those of Kilian and Rebonl’s form Kosstiiaticeras (Madrasit^) hhavani 
var. densicostatum, : but the auturo-line of that species is said by the 
authors to be quite similar to the suture-line drawn by Kossmat of the 
form that he identified with K. bhavani Stol., and in that ease it must be 
radically different from the suture-line of this 8])ecies, which, as will be seen 
on Plato 24, fig. 1, is quite Puzosid in form. From inspection of the cast 
of his species that Professor Kilian was good enough to send me, however, 
it seems to me that the suture-line if ^velojmd would be similar to that 

of this species. „ , .. .. 

Ornamentation : There are numerous fine sharp nbs narrower than the 
intervening furrows, and narrower and sharper than in the closely allied 
species MaoriieH suturalis. Ribs at first bent forwards, but at abtmt one- 
third of the flank they bend backwards and, becoming strictly radial, cross 
periphery without interruption and without any bond. Most of ribs start 
from tuWoles at top of umbilical wall, but there are several interstitial 
ribs as well. A few deep constrictions, most noticable in last whorl. They 
have a moderate bolster-rib before and behind, and as they have a strong 
forward inclination they intersect several of the ribs, many of which fork 
close to posterior bolster. Constrictions cross periphery with a pronounced 
forward cmve. Umbilical tubercles are numerous and are elongated radially. 

Suture -line much less complex than that of M. imuicoatata and 
M. suturalia. Median saddle not so much divid d. External saddle deejily 
bifid but, as usual, exterior portion is a good deal larger than intenor. 
First lateral saddle unsymmetrioally bifid. Second lateral quite small, 
and auxiliaries rapidly diminish in size and are steeply inclined. External 
lobe wide but not nearly as deep as first lateral lobe, which has the usual 
want of symmetry, is wide and deep, and extends over almost half of 
length of suture-line. Second lateral lobe much smaller, and auxiliaries 
small and unimportant. The inclination of these elements causes suture- 
line to form a deep umbilical lobe. It is noticeable that, as is also the case 
in the other speoies'of MaorUea, the external saddle is exactly the same 
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width as the first lateral lobe ; while in Puzosia it is about three-quarters 
of the width, and in Destmceras the two are about equal. The external 
lobe in this genus is of greater iin|iortance than in other genera, and tliis 
makes the external saddle appear much more upright than in Puzona. 

One specimen only has been foujid, and it comes from Batley. The 
Ifidian species to whicli it is closely allied come from the Aryalur group, 
except K, bhavani 8tol. This comes from the Trichinopoly group, which 
is classed in the Lower Renonian, while the former are placed in the Upper 
Senonian. Tlui New Zealand a{)ecie8 has a rather broader and more rounded 
jieriphery than the Seymour Island specimen which it so closely resembles. 

Maorites suturalis n. sp. (Plate 23, fig. 3 ; Plate 43, fig. 1 ; Plate 45, 
fig. 5.) 

Compare — 

]885. AmtnonUejt kandi (Jl. p. 140, pi. 70, fig. 4). 

188/5. AmttmnUe^ oAimliamis (11, p. 141. pi. 70. fig. 7). 

1885. AmmoniUa madrwiniis (I I, p. 139. pi. 70, fig. I). 

1909. KoHsmiikeraH {Madrasiiea) bhavani var. denaicoMahtm (40, p. 30, pi. 18, 
fig. 1 ; pi. 15, fig. 4). 


Dimensions : — 

A. 

B. ! 

' \ 




H. 

E. 


Hianu'lor 

. ' 74 100 

55 KM) 

00 1(K) 

92 100 

03 

100 

Height of loHt whorl 

. 1 35 47 

40 

50 

42 

.30 

47 

Width of last whorl 

, : 22 30 

34 

30 

21 

18 

29 

Umbilicus 

, '18 24 i 

33 

10 

29 ! 

13 

21 


A, Maoritea auturalia, type, Batley, Kaipara Harbour, N.Z. : B, Amnwniiea kandi 
(11, p, 140, pi. 70,.fig. 4); i\ Ammonitea aernilianua (11, pi. 70, fig. 7); 1), Ammonitea 
madrasinua (11, pi. 70, fig. 1): E, Koaamcdiceraa (Madraaitea) bhavani v&r. dcnaicoatatum 
(40, pi. 15, fig. 1). 

It is evident that the dimensions of this species are very like those 
of Kilian and Keboul’s species from Seymour Island. 

Shell of moderate size, strongly involute (about two-fifths) and a good 
deal compressed. Umbilicus has a nearly vertical wall, and at the top of 
it the whorl has its greatest thickness. The sides are almost fiat and the 
periphery is well rounded. 

Ornamentation: Well-marked constrictions arise at intervals — about 
five in a revolution. They are inclined slightly forward and interfere some- 
what with costation. They have a thick bolster before and behind. Bibs 
numerous, high, steep-sided, and narrowly rounded. Some of the ribs 
begin at umbilicus and nearly always bifurcate at top of the wall and inter- 
stitial ribs frequently begin at this point. Ribs at first incline forward, 
but at a distance of one-third of height of flank they bend back and 
become almost exactly radial. They pass straight over umbilicus without 
any diminution in size and without any bend. Constrictions have such a 
pronounced bend forward that they may interfere with as many as seven 
ribs ; they are nearly straight, but bend slightly forward at about the 
middle, and pass over periphery with a strong forward curve. There are 
about fourteen umbilical tubercles in a half- whorl, and most of the ribs 
originate from them. 

Suture-line is very much divided but is clearly of the type of Dalmasiceras, 
though the external lobe is of far greater importance. It can also be com- 
pared with the Desmoceraa diffieAle and beudAiinti t 3 rpe, which Kilian and 
Reboul regard as derived from a Hqplitid ancestry (46, p. 17, footnote). 
First lateral lobe of great depth and importance, and markedly inequilateral 
hough bifid. There are two prominent secondary saddles, one on each 
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side ot median line of lobe. The external of these as well as the other 
elements of the lobe on external side are much larger than those on 
internal side. Second lateral saddle small and much affected by develop* 
ment of umbilical tuberclos. Auxiliary saddles small and progressively 
inclined, and thus suture-line forms a prominent and deep umbilical lobe. 
None of the specimens show internal portion of suture*line. Saddles all 
deeply bifid but not quite B 3 rmmetrically. In external saddle exterior side 
is more strongly developed than interior side. In the first lateral saddle, 
however, the reverse is the case, interior portion being larger and more 
developed than exterior. Median saddle considerably frilled. 

This species is clearly quite closely related to Koasmaticeras (Madraaitea) 
bhavani var. denaicoatatum, which Kilian and Reboul have described from 
Seymour Island, but costation is a little coarser and umbilicus somewhat 
wider. The suture-line of that species has not yet been drawn, but. 
reasons have been given on a previous page for thinking that it should not 
be placed in the genus Koaaniaticeraa, and that it is closely related to 
Puzoaia. 

The type specimen was sent to Professor Kilian, and after a brief 
examination of it he classed it as Koasmaticetas (Madraaitea) bhavani var. 
denaicoatatum : but it appears to me that the costation and diameter of 
umbilicus are sufficient to distinguish it from the species bhavani. Further, 
the nature of the suture-line is entirely different from that of all the New’ 
Zealand species of Madraaitea, and is certainly most distinct from that of 
Af. bhavani given by Kossmat (28, pi. 8, figs. 5, 6), of which, however, Kilian 
and Reboul say, “ La ligne suturale dc notre esp^ce est bien conform^ a 
celle du type '' (46, p. 29). 

This species is tjuite distinct from K. haumurienaia Hector as described 
and figured by Woods (67, p. 34, pi. 19, fig. 5a ; pi. 20, fig. 1), for the 
suture-line of that species is of the K. bhavani (Stoliezka in Kossmat) type ; 
the costation also is of a type different fipm that shown in the present 
species. No species that seems to be closely related to this one has yet 
been recorded from the other countries in which the Indo-Pacific fauna of 
Ammonitea has been described, unless the species Deawaoeraa hoffmani from 
California be regarded as similar. It seems, however, that this species, 
in spite of its compressed form, is a true Deaimoeraa, Only one good 
specimen of Maorites anturalia has yet been found, though writh it have 
been discovered a few^ fragments of other specimens at BuH’s Point, the 
typical locality. 

PuzosiA Bayle. 

Ammonites mayorianua was taken by Bayle as the genotype of this 
genus. Of it de Qrossouvre (19, p. 171) says, “ I keep" the name 
Puzoaia for the forms of a group of ammonites (atibplantdata) which have 
a moderate umbilicus the whorls of which present transverse furrows and 
sickle-shaped ribs, which, however, are absent near the umbilicus and are 
marked only on the external region of the flanks. The suture-line offers 
a complete similarity to that of Desmoceraa but is more reduced, and the 
first lateral lobe is longer than the ventral lobe. The lobes are trifid, and 
are somewhat more up^ht t^n in Desmoceraa, The saddles, which are 
almost all similar, are divided into two parte by a deep lobule.** He takes 
the suture-line of D, aubplanukUum am tmoal. Sarasui (29a, p. 793) says 
that, as the genus had not been cWriy defined, it had been little adopM 
by palaeontdogiste. He characterises it as follows : ** La coquille est 
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moyemment involut^e avec les tours arroudis ou legerement aplat^s but les 
cAtlfe, toujours arroudis sur le pourtour exterue, le pourtour de Tombilic 
n'est jamais careu^ et generalnient arrondi, les tours sont marques dc 
1 ) ombre variable des constrictions droits ou flexueuses et reguli^rement 
espac^^es entre les sillons. La coquille est tantdt lissie tantot orn^e de 
fines cotes, attenu<^e sur la partie interne des tours. Les cloisons sont 
toujours tr^ d6coup«5es, le lobe ventral est le m^me longueur ou un peu 
plus court que le premier lateral ; la selle ventral tr^s reserr^e k sa base 
s*41argit k la partie sup^rieure qui est profondement divis^e par un lobe 
aecessoire. Le premier lobe lateral est symetrique ou subsymetrique ; la 
premiere selle lat4rale est gen^ralment un peu plus elevdc que la selle 
ventrale ; sa partie interne est presque constamment plus haute que sa 
partie externe ; le second lobe lateral, moins long et large que Ic premier, 
est toujours tr^s disymmetrique ; la deuxi^me selle laterale est moins haute 
que la pr^c^dente, elle est encore tres d^coup^e. Ensuite viennent trois 
41 cinq lobes auxiliaires qui sont tantot droits ou tantot au contraire tres 
obliques.” 

He classifies Detonoceras in four groups — (1) D. difficile, (2) D, fjeiidanti, 
(3) D. efnnteiici, (4) D, mayorianum d'Orb. Amm. planulatus Sow. The 
last two of these divisions are considered by him to constitute the sub> 
genus Puzoeia, 

Zittel (11 a, p. 4()5) divided the genus De-smocemn into five groups — 
(1) D, heudanti, (2) D, difficile, (3) I), emmerici, (4) D. planalatum, 
(5) D, gardeni, Kilian and Reboul refer the beudanti and dij^le groups 
to the family of Hoplitidae, the maycriam> and angladei groups to the 
Phylloceratidae. 

Kossmat in 1897 (28, j). 106) distinguishes between three groups of 
Desmoceratids : (1) Deemuceias envtmrici Rasp, with a very regular suture- 
line. The separate lobes and saddles decrease little by little and extend 
to the umbilicus. (2) D, planulatum Sowerby (Puzosia Bayle). A distinctly- 
developed depressed umbilical lobe. The external lobe is almost always 
a good deal shorter than the first lateral lobe, and this makes it appear 
as though the external saddle were inclined outwards. The various lobi* 
elements are not arranged with any regularity. He states that this group 
is closely related to Ammonites headanti d^Orb. on the one hand, and with 
Holcodiscua through H, poMicherryiamis on the other, as well as with 
PatAydiscus. (3) D, gardeni {Hauerioeras de Grossouvre) includes keeled 
forms from the Upper Chalk, which in their other characters come very 
close to the group Ammonites planulatus, 

Kilian and Reboul make the following comment (46, p. 17) : ” On rc^iunit 
souvent k tort nous semble-t-il, en une m6me groupc, les De^noceras s. str. 
(groupe beudanti’difficile) et les Puzosia (P, angladei, P. mayoriam, etc.) 
ces deux rameaux ne semblent cependant avoir entre eux aucun rapport 
genetique ; le premier derive sans doute des Holplitides (sensu lato) 
Bpecialement de Leopoldia, et le second peutdtre des Phylloceratides par 
Tintermediare de Soicerbyceras (Tortimlcati) et de Silesites ? ” 

Zittel in 1895 and Hyatt in 1913 included Puzosia and Hauericeras in 
the Desmooeratidae. This relationship was the one adopted also by Yabe 
in 1903 (37, p. 30). 

Pervinquiire (“ Sur quelques Ammonites du Cr4tac4 Algerien,” Mem, 
Soc. Oeol, If,, vol. 17, 1910, p. 31) appears to use Puzosia in the sense 
defined by Sarasin. 
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Jacob (44, p. 26) divides Destmceras into four groups, the last of wliicli 
is Plizosia, with the genotyi)e P. mayoriam, which has a syiiinietrical lobe. 
This author (p. 56) places several of Surasin’s spcotul group of Desmoenm 
in Sormeralin, which is referred to the Hoplitidae.. 

Spath in 1922 makes the following remark (54, j). 120); “The genera 
PachyditscHx, Parupaehydisciis, Parafnzosm, Kosxmalm'ms. and the many 
allied developraeuts can all be derived from Desmoceratid stocks which 
persisted during the Upper Cretaceous." 

In spite of the weight of tlic'se authoritative opinions, and with com- 
paratively a .small amount of material to study, the author, relying on 
the character of the suture-line (both external and internal), as well as 
on the form of the shell, is inclined to regard PiKosia, Ihi.ierin'inx, and 
MaoriPn u. gen. as derived from the Hoplitidae sensu lato. 


Puzosia angusta n. sp, (Plate 22, fig. 5 ; Plate 41, fig. 1.) 


Compare — _ , 

1866. Ammonites durga Forbes, in Stol. (11. p. UIl, |)l. 71. bj-s. (i, 7). 

1898. Pniosia compressa Koss. (28, p. 119. Taf. 18, fig. 4 durya 

Forben, in Stol.). 

Dimensions ; — 


Diameter 

Hoijjht of last whorl 
Width of last whorl 
Umbilicus 


A. 

14:i ](K) 

52 3b 

18 12-5 

53 37 i 


B. 

UH> J(K» 
U 34 
34 18 

74 39 


A, PuzoMia angusta n. sp., Bull’s Voint, Kaipara Harbour, N.Z. ; B, i*uzosia 
cnuiprtssii Koss. (28, p. 119). 


The dimensions given above emphasize the feature of the high and 
narrow whorl, which seems to be more extreme than in any other species 
of this genus of which descriptions are available. Involution nearly one- 
half, and whorls rapidly increasing in height. Flanks nearly flat and 
periphery sharply rounded, with the broadest point about two-thirds of 
distance from umbilicus to periphery. Umbilical wall short but vertical, 
ppaaing into flauk over a sharp angle of a little more than 9(C. 

Ornamentation : Lower two-thirds of whorl without costation, but 
upper third with numerous low rounded ribs arising without any tubercles 
or projections on the, shell. First they are directed slightly forward, but 
they soon bend to a much more acute angle, and, though they diminish in 
size towards periphery, they distinctly pass over it with a sharp forward 
loop. Prominent con8tri<^on8, apparently five in a revolution, take their 
rise from umbilicus, and each of them has a high bolster behind. At first 
the constrictions slope forward at a moderate angle, and near top of flank 
they bend farther forward and become parallel with ribs and pass over 
])eriphery with a sharp curve forward. 

8uture-line of the typical Puzosid form, not dissimilar from that of 
P. cammeasa, but more finely divided. In the only specimen that shows 
a suture-line the external saddle, unfortunately, cannot be seen. First 
lateral lobe deep and, as usual, wanting in symmetry. First lateral saddle 
almost equally bifid, and auxiliary lobes and saddles, few in number, form 
a deep umbilical lobe. 

This species is certainly closely related to Puzmia oompream Koss., 
which comes from the Utatur formation of India, regarded as of Cenomanian 
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age. It appears to be confined to this formation, for the small specimen 
figured by Htoliezka is classified by Kossmat as Hauerlceras rembda. 

Three fragmentary specimens only have been found, and all come 
from the north side of Bull’s Point. 

Parapuzosia Novak, 1913. 

Novak states that the inner whorls have the typical Fuzosia form with 
constrictions. These disappear in the outer whorls and ribbing is developed 
(4:>, p. 350). 

Novak established this genus for the Puzosia denisoni group ; but, as 
Spath points out, Novak described and figured P. daubreef only, and 
eonsequently Hpath takes P. daubj'pci as the genotypt* of Parapuzosia. This 
genus, he says, has the course of the radial line and the strongly projected 
constrictions of thi- P. suhplnnulata type, different from the straight 
ornamentation of the ('ainpanian (54, p. 127). He includes in this genus 
tlie Indian 8p(‘cies P. gaitdattm Forbes and P. indopacifica Koss. In both 
these species the ribs cross the periphery and there are no tubercles. 

At the same time 8path established the genus Kitchinites, iucludiug 
therein K. jxmjdichei'ryanos Koss., K. japoniem Spath - Demioc^as gaudama 
(Forbes) Yokoyama, as well as K. darwini Phil., all rather coarse-ribbed 
types, with the ribs crossing the periphery, though they are absent on the 
lower part of the flanks. There are no tubercles. The first of these three 
sfiecies has a typical Madrasiiea suture-line. K. darwim, however, has a 
suture-lino of Puzosid type, and the strong projections of the constrietioiis 
of that type. 

The New Zealand species Parapuzosia brevicosfaia apjjears to be closely 
related to P, gaudama on the one hand and to KUeJmUes darwini on 
the other ; but I am inclined to retain it in the genus Parapuzosia, as 
explained later. 

Parapuzosia brevicostata n. sp. (Plate 24, fig. 3; Plate 43, fig, 2.) 

Compare — 

1846. Ammonites gaudama Forbes (1, p. 113, pi. 10, fig. 3). 

1806. AmnwnUee pUinuUUw Sowerby, in Stol. (11, p. 134, pi. 07, fig. 1 ). 

1890. Deamoceras gaudama Forbes, in Yokoyamu (17, p. 184. Taf. 18, fig. 14; 
Taf. 19, figs. 6 a, b) ~ Pimma iudvjHwiJira Ross. (28, p. 1 17) — Kit- 
chinitefi japonicufi Spath (64, p. 127). 

1909. Puzosia sp. Kiliaii and Reboiil (40. p. 19). 

1896. Puzosuf darwini Steinmann (26, p. 73, Taf. 6, figs. 3 «, b, r, fig. 4) 
= KitchiniteM darwini in Spath (64, p. 127). 

1922. Pnrapnznsia gaudama Forbes, in Spath (64, p. 120), 


Dimensions 


DiamettM* 

1 A. 

60 100 

1 89 

H. 

KM) 

V 

60 

100 

1 T). 

190 

100 

Height of last whorl 

20 

46 

37 

42 

23 

41 

64 

34 

Width of last whorl 

13 

20 

27 

30 1 

19 

34 

34 

18 

UmhilicuB 

19 

34 1 

26 

28 ! 

18 

32 

74 

39 


A, Parapuzosia brericostaUi, specimen from Nedlcr’s. Whanganm, N.Z. ; B, Pata- 
puzosia gaudama (28, p. 116) ; (\ Puzosia planulata (28, p. 112); 1), Puzosia compressa 
(28, p. 119). 


Periphery gently rounded, the curve passing rapidly into a long fiat 
flank. A short curve at the edge of umbilicus passea quickly into a 
vertical umbilical wall. 

Ornamentation : A number of low rounded ribs commence at umbilicus 
and are at first directed radially, but towards outer side of flank they curve 
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forward and become thinner, and are almost lost at periphery. At the point 
where the forward bend commences a secondary rib arises between each 
pair of primary ribs. Deep constrictions arise at intervals, but only two 
in a half-whorl. They are at first radial, but soon bend forward more 
strongly than ribs, and are continuous across periphery, which they cross 
in a strong almost V-shaped curve. 

Suture-line has a moderately deep external lobe, which is deeper than 
is usual in Puzosia, though little more so than in Parapuzosia gaudatna 
(28, pi. 16, fig. 4) and Puzoaia crehrimlcata (28, pi. 18, fig. 2). First lateral 
lobe, as usual, is of great importance, but in this species is rather more 
Hymmetrical than usual. External saddle rather wide, bifid, with a rather 
wide median lobe. Second lateral lobe very small, and three auxiliaries 
much inclined, forming a deep umbilical lobe. 

This species differs from P. gaudania in its narrower form, distinction 
between primary and secondary ribs, and in the failure of the ribs to 
maintain their strength across periphery. The same characters distinguish 
it from P, crAriafulcata, and in ad^tion the small number of constrictions 
it shows. Kitchinites darvnm from Quiriquina has rather stouter ribs which 
cross periphery, a broader form, more numerous constrictions, and a 
suture-line more finely divided. The variety P. gaudatm var. intermedui 
does show primary and secondary ribs, and, while it is not so narrow as 
P. compressa^ it has a smaller umbilicus. P, compreasa, also, has little 
sculpture (28, p. 119). 

Suture-line shows a general similarity to that of P. gaudamuy but its 
lobe elements are more nearly symmetric>al, the external lobe is more 
transgressive, and median saddle is more frilled. P. atoliczkai Kos^. has a 
median saddle that is nearly simple, and its ribbing consists of wide low 
rounded ribs. 

A single specimen only, in indifferent state of preservation, has been 
found at Whangaroa. 

Paraptizosia ordinaria n. sp. (Plate 24, fig. 4 ; Plate 31, figs. 6, 7.) 

Compare — 

1885. Ammmatea bhima 8tol. (11, p. 137, pi. 69, fign. 1~3). 

Dimensions ; — a u n 


Diameter 

A. 

28 100 ! 

48 100 

130 100 

Height of last whorl 

12*5 45 ' 

41 

46 

Width of last whorl 

9 32 1 

33 

34 

Umbilicus 

.. ! 8 28 1 

1 30 

i 23 


A, Parapuzoaia ordinaria Batley, Kaipara Harbour, N.Z. ; B, AmrnonUes bhima 
8tol. (11 p. 137) ; C, Ammonites bhima Stol. (11, p. 137). 

Shell small ; involution nearly one-half ; whorls much liigher than 
wide and rapidly increasing. Umbilical wall at first steep, then gently 
sloping, with the thickest part of whorl rather more than half the distance 
from umbiUcus to sharply-rounded periphery. Umbilicus shallow. 

Ornamentation : Surface of shell practically destitute of ornament 
except for very fine striations or growth-lines, which at first bend back- 
ward but on the flank curve forwa^ and pass over periphery with a sharp 
forward curve. This, however, does not prevent the shell from having a 
bright and polished appearance, and a strong lens is required to make the 
striations distinct. Seven constrictions in the last whorl, bordered behind 
by a rounded bolster rib. They are directed forward at first, and on upper 
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part of flank they bend still more forward, finally passing over periphery 
in a sharp forward curve. 

Unfortunately the suture-line is not well jpreserved. External lobe 
shallow and narrow. First lateral lobe a good deal deeper and very wide, 
and nearly symmetrical. Saddles bifid but n(»t deeply dissected. Second 
lateral saddle already on umbilical slope. Three auxiliary saddles all 
strongly inclined and forming a deep umbilicial lobe. 

The sloping nature of umbilical wall, the smooth surface, as well as 
the relatively simple suture-line, distinguish this from all other species of 
Parapuzoaia of which descriptions can be found in the available literature. 
It seems to be closer to Puzoaia hhima 8tol. (11, p. 137, pi. 69, figs. 1-3) 
than to other species. However, this species comes from tlie Cenomanian, 
and is apparently related to AmnwnUes ocloaulcalm in the Grey Chalk in 
the Isle of Wight. It is probable that the resemblance is more apparent 
than real. 

A single specimen has been found at Batley. 

Tainuia n. gen. 

Genotype : Tainnia auddandica n. sp. 

Shell with flat flanks, especially in the inner whorls. Costation strong 
and coarse, with ribs strongly inclined forwards. Five constrictions in a 
whorl running ])arallel to ribs. Umbilical and siphuncular tubercles on 
each rib. On each rib a number of rounded tubercl(»s. Suture-line much 
dissected. Median saddle rather frilled. First lateral lobe bijiartitc but 
not quite symmetrical, much deej)er than external lobe. Saddles bifid 
and suture-line sloping backward rapidly from edge of umbilicus. 

At first sight the ornamentation of this form suggests that it belongs 
to the genus Acanthoceraa : but the constrictions distinguish it from that 
genus, and the distinction is emphasized by the suture-line with its deep 
uuforked first lateral lobe. On the other hand, Kossmat has a seventh 
group of spexjies of Acanthoceras (28, p. 25). ‘‘ VII Arten aus der Verwand- 
sohaft des Aca'nthoceras vicinah,"" which has the main characters of form 
and ornamentation (except the constrictions) and the deep slightly unsym- 
metrical bipartite finit lateral lobe. This new genus Tainuia is evidently 
close to this group, the members of which are far from typical species of 
Aixmihocer€L8. This is also true of the compressed variety of Aoanihoceras 
Totomageme Stol. {11, pi. 34, figs. 5 a-o), which, however, is placed by 
Kossmat under A. gothioum, a much less compressed form with a very 
different suture-line (28. p. 198, Taf. 25, figs. 3 a, 6). 

In external form A, paeudadeverianum Jimbo (22, p. 32, Taf. 5, 
figs. 1 a, 6) closely resembles the genotyj)e, but here again the suture-line 
is very distinct. 

The genus resembles Parapuzoaia, in respect of its compressed form, 
inclination of the constrictions, and in the nature of the suture-line 
itself. On the other hand, it is wholly different from Parapazoaia in tjie 
character of its ornamentation. In the absence of specimens of the Indian 
species referred to above it is not possible to offer any suggestions as to 
whether any of them should be induded in this genus. The suture-lines 
as drawn by Stoliezka and Kossmat do not show suffioient detail to make 
any close comjparison, but it is probable that they are far less dissected than 
that of Tainuia, In the three forms Acanthoceras disooidale Koss., Aoantho- 
aeras vioinak Stol., and the compressed variety of Aoanthoceraa rotamageum 
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d<* Frai)ce in Stol. (non .4, f/othicum Koss., 28, p. 198, which has « 
very different sutiireJine), there is often an absenct* of the median line 
of tubercles. This, however, must not be regarded as too important 
a difference. Kosamat, for instance, says, “ das Fehlen der siphonalen 
Knotenreihe bilden ebenfalls keineii diirehgieifeiiden Unterscheid.” 

A fragment of a specimen of the only species was sent to Professor 
Kilian, who notes, “ une forme adulte [of Qunnarites antarcticus'] prenant 
outre les crenelurcs des cotes, des tubercles siplionaiix })r(Kluisani unc con- 
vergence vers le type AmtUhoceirm '' (r>5, p. 175). I find myself unabh* 
to adopt this view. 

Tliis genus is certainly similar in some respects so far, al any rate, 
as ornamentation is concerned to Mortoniceraa (Meek), a genua which is 
diagnosed by de Grossouvre as follows : ** tV sont en general des coquilles 
dont le section des tours est plus 41eve quo large de fornu*. subquadran^u- 
laire, k bord exteme large ct orn^ sur la ligne siphonale d’une fx»titc quille 
arrondie tr^ peu saillante. La cloison rassemble par c(*rtaiiis traits la celJe 
des Acanthoceras sauf que le premier lobe lateral est arrondi k son extremity* 
et termine par des digitations uvaut tout k peu pres la meme valeur d(' sortf 
que Ton n'y distingue pas, ou tout ou moins tres peu irettement Ju fourchr^ 
terminale caract^ristique d<»8 AcmUhxseras et des 

Whilst in general form not far distant from Morimilcerm, there is no 
keel, but a well-defined row of ventral tubercles. However, von HeupeJi 
(52, pp. 42, 43) states that in Peronix^eraa and Acanthoceraff a keel may 
be replaced by a row of tubercles. Thus this distinction falls to the 
ground. In this genus there arc five constrictions in a whorl. The 
suture-line, however, is much more divide^ than that of MorUmiceras as 
figured by Spafh and von Heupen. The median saddle, in particular, 
is frilled. The first lateral lobe is bifid, not forked.. There are three 
auxiliary saddles, and the suture-line falls backward considerably from the 
umbilicus. On the other hand, the suture-line is very similar to that drawn 
by Crick of Mortoniceras souUmi (Baily) (53, pi. 20, fig. 4). Spath says of 
this, “ The suture-line of an example of M, 9 <nUofii Baily, very close to 
Baily’s type, with small umbilicus and comparatively smooth outer whorl, 
is given for comparison, since it differs from that figured by Woods and 
from the original drawing by Baily.” 

*’ Tainui ” is the name of one of the canoes in which the ancestors of 
the Maori navigatfid the Pacific Ocean to New Zealand. 


Tainuia aucklandica n. sp. 

(Plate 24, fig. 

2; Plate 34, fig. 3; 

Plate 

46, 

figs. 1-3.) 








Dimensions 

A. 

1 

B. 

, 


B. 

Biameter 

195 100 

1 125 

100 

121 

100 

210 

100 

Height of last whorl 

Width of last whorl 

71 36 1 

43 

34 

42 

35 

! 90 

48 

56 20 1 

1 84 

27 

36 

29 

; 72 

34 

Umbilicus 

74 38 ! 

; 42 

34 

42 

35 

1 78 

37 


E, 


F. 

. 

G. 

1 H. 


Diameter 

65 100 

134 

100 

1.39 

100 

76 

100 

Height of last whorl 

46 

66 

40 

i 60 

43 

i 32 

42 

Width of last whorl 

41 

38 

28 

j 38 

27 

1 

41 

Umbilicus 

26 

24 

18 

1 38 

27 

1 26 

34 


A, B, Tainuia awl'landka from Bull’s Point, Kaipara, N.Z. ; C, Tainuia amk^ 
landiea from Whangaroa, N.Z. ; B, AcanthoemM p^evdo-devmaimm Jimbo (22, p. 32) ; 
E, Amhumiie« compresme 8tol. (11, p. 66, pL 34, fig. 5); F, Afnnionitea vicinaU StoL 
(11, p. 84, pi. 44; 28, p. 200, Tal. 25, fig. 2); G, Acanthroceras ditcoidah Kom. 
(28, p. 201, Tal. 26, fig. 1) ; H, Aeanihroemu goihioum Kom. (28, p. 108, Taf. 25, fig. 3). 
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Tt will at oiKH* be seen from the table given above that Tainuia 
aucklandica in its dimensions comes quite close to Acanthoceraa pseudo- 
dererianuni Jimbo, and among the Indian species it comes closest to 
Acanilmerfis discoidale Koss. 

Shell large, discoid, with whorls much higher than wide. Involution 
about five-eighths. Umbilical wall steej), but sides soon rounded off into 
flanks, which are almost flat and i5lo|ie gradually into a curve jiassing rather 
sliarply over perifihery. The thickest part is about one-third of the height 
from umbilicus. 

Ornamentation : The shell is strongly ribbed — about twenty-one in each 
half -re volution. Mo.st of ribs commence as moderate rather lamellar 
tubercles at top of umbilical wall, and pass over flanks almost radially 
or with a slight forward inclination, and over [leriphery with a distinct 
forward curve. There are four knots on each rib between umbilical tubercle 
and siphunole, which increase gradually and uniformly in size towards 
siphuncle. The first is situated at about one-third of height from umbilical 
tubercle ; the others divide the remaining space about equallv, but are not 
quite regular in position. On median line there is an additional row of 
tubercles. Between each jiair of ribs which arise from tubercles there is 
always one interstitial rib, which commences just below first tubercle of flank 
and has tubercles similar to those on ordinary rilis. Six constrictions in a 
revolution, and each of the8<' has a strong bolster before and behind, 
relatively slightly tubcrculated. The posterior of these intersects one 
interstitial rib. Some indistinct striations between ribs on body-chamber, 
which is rather more than lialf a whorl in size. 

Suture-line much dis.sected. Median saddle somewhat frilled, and a 
great deal shorter tlian external saddle, which is conspicuously bifid. First 
lateral lobe very deep and conspicuously bifid, thougli the two sides are 
not symmetrical. Second lateral lobe not nearly so deep, and auidliary 
lobes small and a good deal inclined. The other saddles as far as second 
auxiliary are also bifid. Four auxiliary saddles only are present. Taking 
a broad view, it may be said that the suture-line is much more complicated 
than that of Acanthoceras : the first laU‘ral lobe is much deeper and of more 
importance than in Madrasites, but has these qualities in a less degree than 
Maorites. The external lobe is not so deep as in Pa/rapachydiscus^ and 
there is a more decided slope towards the umbilicus. The first lateral 
lobe is distinctly wanting in the forked form that is so charaot<eristic of 
Aoemthooeras and Mortoniceras, to which genera the external form of Tainuia 
shows a good deal of resemblance, though the umbilicus is noticeably smaller 
and the periphery is far more rounded. 

Three specimens of this form have been found : the type comes from 
Whangaroa; the other two from Bull’s Point, Kaiparu Harbour. The 
t3rpe is in the Auckland Museum. 


Parapachydisous Hyatt eniend Spath (54, p, 122). 

(Jenotype : P. gollevillensis D’Orb. 

I have been unable to find a diagnosis of the characteristics of this 
genus, and give the following short abstract of de Qrossouvre's description 
of the genotype (19, p. 214, pi. 29, fig. 10; pi. 31, fig. 9) : - 

Shell discoid compressed, involution more than oue-half. Umbilicus of 
moderate size with vertical walls. Whorls much higher than wide, and 
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in the young forme quite smooth. Umbilical ribs few (nine in a whorl). 
Ribs of peripheral region short, and become less prominent in the more 
mature individuals. Suture-line much the same as in Pachydiscus. Median 
saddle rather frilled. External lobe not quite so deep as first lateral lobe, 
which is symmetrical. Saddles nearly symmetrically divided by a deep 
secondary lobe. Frilling of suture-line extremely complex and intricate. 

Spath in a critical survey of this genus establishes a large number 
of subgenera, but it seems that this species should be included in his 
Parapachydiscus sensu stricto (54, p. 122). 

All the species of this genus are found in the Campanian or the 
Maestrictian. 

Parapachydiscus rogeri n. sp. (Plate 25, tig. 2 ; Plate 47, tigs. 1, 2.) 

Compare — 

1921. Pampachyditcua ati. witUkindi Soh.. in Spath (59, p. 229, pi. 24, fig. 1). 

1885. Parapachydiaeus itounianua Stol. (11, pi. 54, fig. 3). 

1895. Parippachydiacua ttoeenianua 8tol., in Kom. (28, p. 102). 

The specimens of this large species are unfortunately so imperfect that 
approximate measurements only can be given. The most complete speci- 
men represents perhaps only one-eighth part of a complete individual, 
but it measures 350 mm. by 300 mm. by 120 mm. and weighs about 
40 kilograms. This fragment is entirely septate, and it is probable that 
the complete individual with the body-chamber would be as much as 
774 mm. in diameter. Involution considerable, but the proportion cannot 
be stated. Flanks gently rounded, the curve gradudly increasing as 
the periphery is approached. Lower part of umbilical wall is almcwt 
vertical, but afterwards slopea off gradually to periphery. The surface 
has large low rounded ribs. In the portion nearest to periphery that is 
shown in the specimens the distance from the crest of one rib to that of 
the next is 46 mm. The ribs arise at base of umbilical wall and are 
at first directed backwards at a sharp angle, but they soon bend, and at 
about one-third of flank they become radial and maintain this Erection 
as far as can be seen. Here and there a faint striation can be seen 
parallel to the ribs. The shell matter close to umbilicus is as much as 
5 mm. in thickness. 

Suture-line : Unfortunately the greater part of the specimen is con- 
siderably eroded, and it is not possible to see the details of the externa) 
lobe or of the external saddle. First lateral lobe deeper than external 
lobe and nearly symmetrical. Second lateral lobe al^ deep, but first 
auxiliary lobe is far shallower ; beyond that the suture-line cannot be 
seen. Secondary lobe in saddles extends rather less than half-way to 
base, and the two divisions into which it splits the saddle are not quite 
equal. In external saddle exterior half is larger than interior, but in first 
lateral saddle the reverse is the case. Both saddles and lobes are com- 
plexly divided. 

Ornamentation resembles that of the species from Zululand compared 
by Spath with P. wiUekindi Schluter (53, p. 229, pi. 24, fig. 1). In 
Parowuskydimma rogeri, however, the ribs are carri^ right down into 
umbuicns with a strong forward sweep, whereas in the Zduland species 
they disappear on the edge of nmbiHokl slope. Suture-line of thb species 
is not very different from that of P. Phil. (26, p. 74, pi. 6, 

fig. 3 a, b, text-fig. 5), thoui^ it oanaot he seen whether ^e inner wl^ is 
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tuberculate as in that species, which also has niore numerous ribs, that 
do not decrease much towards periphery. It resembles F, tweenianua 8tol. 
(11, p. 107, pi. 54) more closely than any of the other of the Indian species. 
P. tweenianua is said by Kossmat to be similar to a species, apparently 
unnamed, from Vancouver (28, p. 122). 

Only two fragments of this species have been found, both at Bull’s 
Point, one at each end of the exposure of Cretaceous rocks at that place. 
Named in honour of the finder, Koger T. Marshall. 


Nowakitks 8path (54, p. 124). 

Genotyi)e : N. carezi de Grossouvro. 

The following diagnosis is drawn from de Grossouvre’s description of 
the genotype ^19, p. 190) 

Shell discoid compressed. Spire formed of involute whorls which 
incre^e rather slowly in height and width. Flanks slightly convex, and 
exterflal border rounded with a small umbilicus. Ribs very slightly oblique, 
leaving the umbilical tubercles in pairs. Between the pairs there are 
usually one or two auxiliary ribs. Occasionally a transverse constriction, 
wide but not deep. Mature individuals show shorter and shorter auxiliary 
ribs. Suture-line not known. Occurs in the Coniacian of Corbi^res. 

The genus Nowakitea is a division of the genus Parapachydiscua of 
Hyatt. 


Nowakites denticulatus n. sp. (Plate 25, fig. 3 ; Plate 38, figs. 5, 6.) 

Shell in too imperfect a condition to allow of measurements. Shell of 
moderate size, with aperture a good deal higher than wide. Numerous 
ribs with high sharp crests and wide rounded intervals. The sharp crests 
are finely denticulated, but it is onl^ where the state of preservation of 
the shell is particularly good that this feature can be seen. Ribs arise in 
pairs from tubercles on edge of umbilicus, but between every pair are one 
or two interstitial ribs. .All of these pass straight over periphery without 
any noticeable curvature, except where the specimen has been slightly 
distorted by pressure. Periodic constrictions indistinct. 

Only a small portion of suture-line can be seen. It is distinctly of 
the Parapachydiscoid t 3 rpe, complex and much di^dded, and with a deep 
straight nrst lateral lobe. 

The sharp costation and fine denticulations are the dominant features 
of this species, which in general respects somewhat resembles Kossfnati- 
ceras antarcticum var. hhavani/otmia Kilian and Reboul from Seymour 
Island (46, p. 33, pi. 15, fig. 2). I am tempted to compare it with Kosa- 
matioeras (OroaaouvriUs) gemmatum Hupe from Quiriquina, a specimen of 
which has been recorded by Trechmann (56, p. 387) from the Selwyn 
Rapids, in the South Island. 

In virtue of its ornamentation, form, and suture-line, K.gemmatmn ought, 
1 think, to be placed in the genus Pofapaohydia^s. Kilian and Reboul 
temarit that it approaches very close to Pnu^ydiacus in the character of 
tile suture-line (£s, p. 23, also p. 42). So far as European species are 
concerned, I am in^ed to say that P. wyni de Gross. (19, p. 181, pi. 39, 
fig. 2) comes nearest to the present species. 
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One specimen only has been collected. It conies from the northern 
side of Buirs Point, Kaipara Harbour, close to the spot where Para- 
pachydisGus rogeri, Anmnthoceras uUimum^ and Gaudryceras suhsacya were 
obtained. 


Ha.uerioekas de Grossouvre, 1893. 

The genus is described by its author as follows : Shells with a large 
umbilicus. Whorls thin and high, with a keel on the margin. Flanks 
.slightly convex or even flat, vrithout sculpture but showing constrictions 
more or less clearly. The suture-line is quite analogous to that of Desnw- 
ceraSy Puzos ia, and Pachydiscus. The first lateral lobe is as long as the 
external lobe (19, p. 219). 

Kossmat says that Hauerievrns is separated from Pnzosia by the sharp 
external keel, but remarks later that in a young exanqile of Hauerweras 
rembda the keel is not developed, and that the same is true of young 
examples of H, gardeni. There is the same development of auxiliary lobes 
as in Puzosia, which has the external lobe always distinctly shorter than the 
first lateral lobe, and the first lateral lobe and external saddle are inclined. 
In Hauericeras the first lateral lobe is the same lengtli or only slightly 
longer than the external lobe. The external saddle is straight and not 
regularly bifid (28, p. 122). 

Van Hoepen says that in th(* South African examples the first lateral 
lobe is distinctly longer than the external lobe. In Puzosia planulcda the 
external saddle reaches farther forward than the first lateral, but in 
Hauericeras the rev(^rse is the case. He points out that in the smaller 
whorls the umbilical surface* is perpendicular to the plane of symmetry, 
while in the older whorls it is inclined (52, p. 27). 

Yokoyama says that in the Japanese example the lobes are quite 
irregularly trifid and not so deep as in the Indian example. This 
asymmetry is noticeable in the South African example (52, text-fig. 5) 
and in the Indian specimens (11, pi. 33, fig. 4), but not in the Nanaimo 
example figured by Kossmat (28, Taf. 18, fig. 10). 


Hauericeras ngapuhi n. sp. (Plate 24, fig. 5 ; Plate 43, fig. 3 : Plate 46, 
fig. 3.) 

Compare : — 

1866. AmmonUes gardeni Baily, Quart, Journ. CM. Soc., vol. 11, p. 466, 
pi. 9, fig. 3. 

1864. Ammonites gardeni Baily, in Stoliezka (11, p. 61, pi. 33, fig. 4). 

1879. Ammonites gardeni Baily. in Whiteaves (7, p. 102). 

1890. Desmoceras gardeni Baily, in Yokoyama (17, p. 184, pL 20, fig. 10). 

1906. Haiaericeras gardeni Baily, in Woods (40, p. 332), 

1909. Desmoceras (Haaericeras) gardsni Baily, in Kilian and Reboul (46, p. 18), 
1921. Hauericeras gardeni Baily, in Spath (63, p. 238, text-fig. 12). 

1921. Hauericeras gardeni Baily, in Spath (69, p. 60, table). 

1921. Hanerioeras gardsni Baily, in van Hoepen (62, p. 27, text-fig. 16). 

1922. Hauericeras gardeni Baily, in Spath (64, p. 129). 

The dimensions given below show that the species is closely related 
to the widely-occurring species HauerioBraa gardeni Baily, which has been 
recorded from so many countries that lie on the border of the Pacific 
Ocean. At the same time, the differences are certainly great enough to be 
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of specific value. In all the three specimens foinul there is no keel, but this 
may be due to their immaturity. 


Dimensions : — 


B. 




1). 1 E. 


h\ 1 G. 

Diani(*ter 

22*2 

imil 23-6 

KM) 

27 

100 

120 KM)| 20 

l(K)| 

lOOl 79 100 
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40; 10 

42 

12 

44 

10 

38 

351 32 40 

Width of laRt whorl 
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30| 7 

30i 

8 

.30 

5-75 

22 

191 .. 
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31; 7 

30- 

S 

30 

42' 10 

38 

39- 27 37 


A, B, C, three BpeciraetiB of Hanerictras ngapuhi from Whangaroa, N.Z. ; 
D, Ammonites durga Forbea -- Puzoaia compreaaa Kobb. (11, p. 143); E, Hanericeraa 
gardeni Kpatb (54, p. 130): F, means of measurements of thirty Apeoimens of 
Hauerireraa gardeni by Crick, Spath (54, p. 129): C, ffaumceros welwhi de Crossouvre 
(19, pL 36, fig. 9). 


Shell small, discoid and much compressed. Wliorls high and narrow. 
Umbilical wall nearly vertical, with a sharp angle to the almost flat flank. 
Periphery evenly rounded, and involution rather more than a third. 
Umbilicus of moderate size. 

Ornamentation : The surface of shell (juite smooth except for con- 
spicuous constrictions, which number six in last whorl. They commence 
at bottom of umbilicus and, directed strongly forward, pass in a straight 
line to periphery, over which they pass in a sharp forward curve. 

Suture-line not very highly divided. First lateral saddle a good deal 
higher than the others, and auxiliary saddles fall away posteriorly to a 
distinct umbilical lobe. There are in all eight saildles. First lateral lobe 
deeper than external lobe and symmetrical. Second lateral lobe straight 
but much shorter, and auxiliary lobes much incliTied. Saddles are rather 
more regularly bifid than is usual in this genus. 

The shape and ornamentation of the* three specimens have caused me 
to place the species in this genus. Unfortunately the shell matter is not 
preserved on the periphery, and consequently no keel is to be seen— - 
probably it was not developed ; though, as pointed out, the small size 
of the specimens and their probable immaturity may account for this. 
The table of dimensions shows that Haueticeras ngapuhi has a higher 
whorl than the related species, but at the same time it is wider and has 
a smaller umbilicus. As shown in the table on pages 196-97, Hauericei'as 
gardeni has a very wide occurrence in the countries that border the North 
Pacific. 

Three specimens, one from Bull's Point and two from Whangaroa. 

The Ngapuhi is a famous Maori tribe of New Zealand. 


ScHLUTKRiA de Grossouvre. 

This genus was established by de Grossouvre to include some species 
of the Upper Chalk closely allied to Phyllocei'os by their form and. 
ornamentation, but their suture-line clearly approaches that of Puzoeia 
and Pachydiscua, and differs entirely from that of Phylloceraa in the 
absence of the large foliaceous terminations (19, p. 216). De Grossouvre, 
however, as Spath has pointed out (53, p. 46), included in tliis genus 
certain species of PhyUoceras related to P. nera, Spath has therefore 
emended the genus, and has taken as the genotj^e ScMuteria larteti 
Seunes. 
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Schluteria rarawa n. gji. (Plate 19, fig. 10 ; Plate 32, figs. 7, 8.) 
Compare ; — 

1845. AmmoniUa diphylhidea Forbes, Trana. OeoL Soc., ser. 2, vol. 7, p. 105, 
pi. 8, fig. 8. 

1865. A, diphylCndea Stol. (11, p. 119, pl.'50, figs. 8, 0). 

1897. Deamocerae diphylloidas Koss. (28, p. 109, Taf. 19, figs. 8 a, b, c, 9 a, 6, c) 
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6 

65 

11 

60 

16-3 

47 

Umbilicus . . 



4 

18 

2-8 

08 


A, Schluteria raratoa, Kaipara Harbour. N.Z. ; B, Schluteria (Deamoceraa) inania 
Kobs. (28, p. 107) ; C, Schluteria (Deamoceraa) craaaa van Hoepen (52, p. 21). 

Shell small, completely involute, with whorls rapidly increasing. Wall 
of umbilicus sloping steeply at first but soon rounding of! into the fianks, 
which maintain the same curve. The whole aperture, therefore, is nearly 
circular. 

Ornamentation : Very fine ribs can be distinguished on umbilical slope, 
the specimens being extremely well preserved. About every fifth is stronger 
than the others. They curve sharply backward first, then forward, but 
they disappear about half-way up the flanks. A strong lens is required 
to make. them visible, as to the naked eye the surface appears smooth and 
polished. Six constrictions in a whorl, which are shallow and bordered 
behind by a low but wide bolster rib. 

Suture-line with nine saddles decreasing gradually and uniformly from 
periphery to umbilicus. Exterior and first lateral saddle bifid. Lobes 
symmetrically bifid and much wider than saddles. Lobes uniformly of 
same depth, and the whole suture-line is linearly radial in direction. 

Schluteria simplex from Pondoland has a narrower whorl than this 
species, but SchhUeria craaaa from the same country comes nearer to it in 
form. The species certainly comes close to Deenwceraa loryi from Se3rmour 
Island, described by Kilian and Reboul (46, p. 18, pi. 1, figs. 4, 5), though 
all the specimens that have been found in New Zealand are much smaller. 
This species is much more inflated than 8 , dd^ylloidea Forbes and than 
8 . inane Forbes. The suture-line is spaced out like that of 8 , phyllimorphum 
Koss., but the form and size are quite different. The suture-line is not 
unlike that of 8. diphyUoidea and S, inama, 

A specimen in the collection of the Oeological Survey of New 2!ealand, 
which was found by McKay near Awanui, on the east coast of the North 
Island, comes very close to this species, but it is badly preserved. Several 
specimens have been obtained from Batley and Buirs Point. 


IMPOKTANCK OP SUTURE-UKliJS. 

The suture-lines that are represented in Plates 19-25 have been drawn 
with great care, and are thought to be nearly exact, thoi^h the projection 
on to a flat surface offers difficulty, and certainly gives rise to some error. 
As far as practicable, meoJ^nical methods were employed, and enor8|;iii 
proportions are there% gristly reduced. It is recognized that too much 
reliance cannot be placed on ^e details of the form of the suture-Hne for 
purposes d identification : ornamentation and proportions of the shdl muit 
have full consideration. 
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Plate 19. 



Suture-lines of the following species : — 

Fio. 1 . — BaculiUs rectus n. sp. Bull's Fuint. 

Fio* 2. — Ptffchoceras zelandicum n. sp. Whaiigaroa. 

Fig. 8. — DijAomoceras wakanem n. sp. Bull's Point. 

Fio. 4 . — PhyUooeras nera Forbes. H. 19 ; W. 9. Batiey. 

Fig. 5. — PJ^/Uoceras bistriatum n. sp. H. 19; W. 19. Bull’s Point. 
Fig. 6a. — Internal suture-line. 

Fig. 6 . — PhyUoceras forbesianum d*Orh, H. 17; W. lO S, Batley. 

Fig. 7 . — Phylloceras radiatum n. sp. H. 22 ; W. 16. Bull’s Point. 

Fig. 7a.—Tnternal suture-line. 

Fig. B.^Pfwllaceras minimtim n. sp. H. 10*6 ; W. 9. 

Fig. 8a. — Internal suture-line. 

Fig. 9 . — Zdandites haiparaensis n. sp. H. 7*6 ; W. 6. Bull’s Point. 
Fig. 9a. — Internal suture-line. 

Fig. 10 . — Schluteria raraiva n. sp. H. 4*76 ; W. 6*26. Batley. 

Fuse p, J9t.) 
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Plats 20. 



Sutnre-linea of the following species : — 

Fia. 1. — PseudophyUiies tndra Forbes. H. 22 ; W. 21. BulPs Point. 

Fio. 2. — PatudophyUHUf whangarofWMia n, so. H. 16; W. 18. Whangaxoa. 
Fio. 3. — OaudryctrfM poUtianimum Koss. H . 9 ; W. 7*5. Bull’s Point. 

Fig. 4 , — Qaudryceraa propemite n, sp. H. 7 ; W. 9. 

Pio. 4a. — Intemsl portion of suture-lino. Bull’s Point. 

Fig. 5 . — Tatragonitea margaritntus n. sp. H. 5*6 ; W. 6-25. Batley. 

Fig. 6 . — TetragoniUs kUua n. sp. H. 6*25 ; W. 10. Batley. 

Fio. 6a. — Internal portion of suture-line. H. 4 ; W. 8. 

Fig. 7 . — Gaudryceras pa/rtkogUUwn n. sp. H. 7 ; W. 6*6. Bull’s Point. 

Fio. 7a. — ^Internal portion of suture-line. H. 8 ; W. 8. 

Flo. 8 . — Ocaudryeeraa ^ubaacya n. sp. H. 5 ; W. 7'5. 

Fto. 8a. — Intemal portion of suture-line. H. 7 ; W. 0. 

Fko. 9 . — VaHdtrUea mwdochi n. sp. H. 5; W. 10. Hokianga. 

Fio. 9a. — Intemal portion of suture-line. 

Fio. l0,^O(Mdl/>^eraa cranahm n. sp. H. 4*75 ; W. 6*6. Bull's Point 
Ro. 11 . — TeiragotiUts simplex n. sp. H. 5*75 ; W. 5*5. Batley. 

Fw. lla.^Interaal pcntion of suture-line. H. 3 ; W. 3. 
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Suture-lines of the following species : — 

Fia. 1 . — JacobiUa whangaroaensis n. sp. H. 44 ; VV. 35. Whangaroa. 
Fig. 2 . — JacobiltM angularie n. sp. H. 21 ; W. 22*5. Bull's Point. 

FiO. 3 . — JacoMUs andtrammi K. ft R. H. 12; W. 11. 

Fig. 3a. — Internal portion of suture-line. H. 5 ; W. 6. 

Fig. 4. — KrnmadfaaiUB nodtUoatts n. sp. H. 7*5 ; W. 9*25. BuU’s Point. 

Fig. 4a. — Internal portion of suture-line. 

Fig. 5 . — Jacohitea minimum n. sp. H. 3 ; W. 2*2. Batley. 

Fig. 6 . — Madraaites muUicoaUUua n. sp. H. 9*5 ; W. 10. Bull's Point. 
Fig. 7 . — Madraaitea regtUaria n. sp. H. 10; W. 10. Bull's Point. 

Fig. 8 . — Gunnaritea nordenakjoldi K. ft R. H. 5 ; W. 5. • Batley. 

Fig. 9. — Brdhmaitea rUundua n. sp. H. 5 ; W. 8. BaUey. 

Fig. 10. — TatragonUea tetragonus Koss. H. 16 ; W. 17. Ball's Point. 
Fig. 11. — PseudophifUUea whangaroaenaia n. sp. Internal portion of 
sttture-Une. H. 6*5; W. 7*5. Whangaroa. 

Fig. 12 . — Madraaiiaa foriior n. sp. Whangaroa. 




Sutufe-linaP of the follo^g Bp^ « • W 32 Batlev 

Fio. 1.— C/wnwanfwr inflaM K. * R. H. 38, W. 3/. 

Fio. lo.— Internel portion of suture-luie. H. 36 , W • 31. 

Bull’s Point. „ , « ii» Ti • * 

Fio. 16.— Suture-line of javenile form. Bull s Point. 

Fig. 2 . — Ounriarites xdandieua Marshall. H. 24; ^.22. peounon 

Fio. 8.— onfcwetiew 2^ • W**M 

Fm. 4.-£ntwnia suture-line of n. »p. H. 21 , VI . 86. 

Fio. 6 . — Puttmia angu9ta n. sp. H. 26 ; w. v. 
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Plats 28. 



Sutiire*lines of the following upeciee: — 

Fio. 1.— Afooritotf tenvicoatfUiis MarahAll. H. 61 ; W. 86-6. BaUey. 

Fig. la.— Internal portion of sutore-Une. H. 89 ; W. 86. 
Fig. 2*-^ JaeobUe9 waitapmnM n. H. 84; W. 30. Whangaroa. 
Fra. 2,—Maoriies suturidis ii. sp. n. 26 ; W. 17. BuU's Point. 
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Platk 24. 



Suture-linos of the following species 

Fig. 1 . — MacrtUs densicostaius H. 21 ; W. 13. Bull's Point. 

Fiq. 2 . — Tainuia awklandioa n. sp. H. 43 ; W. 34. Whangaroa. 

Fio. 3 . — Parapuzosia brevicostata n. sp. Whangaroa. 

Fiq. 4.— >Pampti»ma ordinaria n. sp. H. 8 ; W. 6. Batley. 

Fio. 5 . — Hauerictras ngapuhi n. sp. H. 9 ; W. 0. Bull’s Point. 

Fio 5a. — ^Internal portion of suture-line. 

(Through an unfortunate error tubercles are indicated in fig. 3 in place of fig. 1.) 




Platk 26 



Fig. 1 , — Phylloceras mra Forbe«. x 1^. 

Fig. 2. — PhyUocera^ nera Forbea : section from periphery to umbilioua. 
Fio. 3. — PhyUocertM radiatum n. sp, y 

Fio. 4. — Phylloceras radiatum n. sp. : section from periphery to umbilicus. 
Fig. 6. — Phylloceras minimum n, sp. Bull’s Point, x 2\, 

Fig. 6. — Phylloceras minimum n. sp. : section. 
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Platk 27. 



Fio. 1 . — PhyUooeraa hiHrUUum n. sp. BuU*8 Point. X 2. 
Fio. 2 . — PhyUoctms bistriaium n. sp. : section. 

Fig. 3. — PhjfUoeeras fwbeftianum d*Orb. x 2. 

Fio. 4. — Phpttoctras forbenannm d’Orb, : section. 
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Plate 28. 



Fia. \,-^OauAryeeraB pdUimmum Kom. Battoy. X IJ 
Fig. 2.— pdiitiaHmm Kow. j Bection. 

Fw. S.--Oaudryeiras propemite n. »p. BuU’a Point, x IJ. 
Fig. ^,--Oaudrycera$ propmUe n. ip. r section. 


Tbans. N.Z. Inst., Vol. 56. 


Platb 26. 



5 


Fio. 1 . — Gaudrycfirae sttbsacifa n. sp. Bull’s Point, x IJ. 

Fid. 2. — Oavdryceras subsaeya n. sp. : soot ion. 

Fio. 3. — PMwhphifUUtB indra For^. X 1}^. 

Fig. 4. — Pseudopl^Ues indra Forbes : section, 

Fio. l^.-^PmudophyUtUa indra Forbes : flank, sho\ring buture-Une. 
Fw. 6.’^T€iragonitM tjngonus Koss. X IJ. 

Fio. 7»^Teiragonites epiffonus Koss. : section. 


TBAiis. N.Z. Inst., Vol. 


Platk 30 . 





Fig. \.-~VtrUbriUs murdochi n. Bp. X H- 
Fig. 2.--VertdtrUM mnrdcchi n. »p. ; Hection. 

Fig. ^^—Oaudryceraa particoslatum n. «p. X IJ. 

Pio^ 4 , Oaudrycerae ^rticoiMum n. sp. : aeotion, 

Fig. 5* — TetragonUes margaritaiua n. pp. x IJ. 

(j, Tetragonites tnatgtiTUdtus n. sp. : Rfiction. 
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Fia. 1.- 
Fio. 2.- 
Fig. 3.- 
Fig. 4.- 
Fio. 6.- 
Fig. 6.- 
Fig. 7.- 
Pig. 8.- 
Fio. 9.- 
Fig. 10.- 
Fig. 11.- 
Fig. 12.- 


•Teiragonites lotus u. up. Batley. x IJ. 
-T^tragmiUs lotus n. sp. : section. 
•Tetragonites simplex n. «p. Bull’s Point. 
’^Tetragonites simjfiex n. sp. : section. 


— Tetrogonues simplex n. so. : section. 

— Peripheiy of PseudophyUites whangaroaensia n. sp., showing sculpture. 
— PeeudophyUites whaiigaroaensie n. sp. : section. 


•SMuteria ramwa n. sp. Batley. X !}• 
-SMuteiria rarawa n. sp. : section. 

-BaoulUee recUis n. sp. Batley. X 1). 
-BaeuUtee redne n. s)). : section. 

-Ptyehocerae tdandkum n. sp. Bull’s Point. 
-Ptyehouras zelandieum n. sp. : section. 



'rRANS. N.Z. Inst., Vol. 50. 


Plats 33. 
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1»LATK 34. 



Fio. 1. — AcwnJthoctfas vUimum n. sp. Bull’s Pomt. x 

Fia. 2. — AcarUhocertis uUimum n. «p. ; Boction. ^ i ^ ii 

Fig. 3. — Tainuia awHandiea n. sp. ; showing development of tuberoles. x if. 


Tbans. N.Z. Inht., Vol. 5C. 


Plats S6. 



Fw. 1. — MadraaUett muUicoHaiua n. sp. Bull's Point, x 2. 
Fig. ^.—MadraAtea muUicoakUua n. sp. : section* 

Fig. 3. — MadraaUaa ragularia n. sp. Bull's Point. X 2. 

Fro. 4 . — Madraaitea ragularia n. sp. : seotion. 


JNMam Plata H,\ 



Fiq. 1. — NeomadrasUes nodvloaus n. sp. Buirs Point, x 1|. 
Fig. *2,—N§omadraaUes nodtdoaua n. sp. : Heotiun. 

Fig. 3,—Meomadrasites noe/ulosus n. sp. 

Fio. 4. — JacoMes angvlaris n. «p. i Bull’s Point, x IJ. 

Fio. 3,- JooobiUa angvlnris n. sp. : section. 

Fig. ^.^OunnariiUB nortknsl^Mi K. & R. Batley. x IJ. 


Tbakb. N.Z. Imst., Vol. 56 . 


Plati 37. 



Fiq. whangaroaenBit n. sp. Whangaroa. x 

Fig. 2,-^aecbiU9 wkangaroaenBia n. ip. : Motion. 

Fio. 2,'^QC^iUi andkraaoni K. &; R. Bull*! Point, x 1}. 
Fig. i,^aeobUeB andaraaoni K. & R. : Motion. 



Fio. \.--Madra9Ue^ BulcatiM n. up. Batley. X 2. 

Fio. 2 . — Madranites mdcatus n. sp. : section. 

Fig. 3 . — JacobiUB minimus n. sp. Batley. X 2. 

Fio. 4 . — Jticohites minimus n. sp. : section. 

Fio. ti.’^Nowakitts denticulaius n. sp. Bull’s Point. Nat. size, 
Fio. 6 . — NoioakiUs dentkuUUus n. sp. : showing oostation. X 2. 



Tkans. N.Z. Inst.. Vol. 60. 


Plate 39. 



Fia. 1.— ^tenrmri^ xtiandinw Marshall. Batley. x 1|. 

Fra. 2.~*(?annan^ zdafidieus Marshall : section. 

Fio. 3 . — OutiftarUeB aniareticus Stuart Weller. Bull's Point, x IJ. 
Fio. 4,-^OunnarUe9 arUarefieus Stuart Weller : section. 


Teaks. N.Z. Ikst.. Vol. 56. Plate 40. 



Fio. \,^(hinnariiU$ inflatun K. & R. Bailey. Nat. size. 

Fig. 2. — OunnaritBs iri/UUus K. R. : seotion. 

Fig. 3.-- Flank of Fer(e6rilc« tnurdochi n. sp., showing change 
in oostatipn. x 6. 


Tranb. N.Z. Inbt., Vol. 56. 


Plats 41. 



Fig. l.^Puzosia anguata n. sp. : showing costation. Buirs Point. X 2* 
Fig. 2—Puzosia anguata n. sp. : section. 

Fig. 2.--MadraaUes fortior n. sp. Whangaroa. X 2. 

Fig. A,--MadruaUea cumshewaensis? Whiteaves. Whangaroa. X 2, 


TiuiiB. N.Z. Inbt., Vol. 56. Plate 42. 



Fia. tmukosUOiuB Biarahall. Batley. Nat. idse. 

Fio. 2. — MaoriUs te/mkoitatua Manhall (juv.). Bull** Point, x 
Fio. 3. — MooHUb densicodahiB K. & R. (juv.). Bull** Point. 
Fio. 4.—ifaor»te* atUurdlis n. ap. (juv.). Bull's Point, x 2. 


Tbaks. N.Z. Ikst., Vol. 5<5. 


Plate 43. 



Fzo. ]. — Maoriteti auiuralis n. sp. BulPs Point, x 1}. 
Fro. 2,’^Pafapuxoaia brevico^kOa n. sp. Whangaroa. x 2> 
Fxq. 3 . — Hauericeras ngapuhi n. sp. Bull's Point. X 2. 
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Plats 45. 



Fio. h’^Maortita UnuicoaUaus Marshall : section. 
Fia. 2,--JacQbUes waiktpuensia u. sp. : section. 
Fig. 3*^Haumoera8 n^puhi n. sp. : section. 

Fio. 4. — Maaniea denaicoakUua K. & R. : section. 
Fm. 5. — Maoritea auturalia n. sp. : section. 

Fro. ^^-^Parajmtoaia brtvieoiUUa n. sp. : section. 



Tjuns. N.Z. Inst., Vol, 60. 


Platb 46. 



Fia. \,^TaiiMMa <mcklandica n. sp. Whangaroa. Nat. aise. 

Pig. 2. — Tainukt aucklandioa n. »p. : fragment showing ornamentation, x 1^. 
Flo. 3. — TaiufiMta aucklandica n. sp. : section* 
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So far as this collection is concerned, it has been found that the suture- 
line in nearly all cases has ^ven clear indication of the generic position 
that a species should have, though it hardly enables one to distinguish 
between such genera as Madrasites, Jacobites^ and Gunnariieti, It is thought 
that the time that has been taken in drawing these lines in detail has not 
been wasted. 

It seems that little attention has hitherto been given to the nature 
of the internal portion of the suture-line. In few researches on col- 
lections of ammonites have any drawings been made of them. So far 
as can be ascertained, Rossmat is the only author who has made any 
use of them for purposes of classification, and he appears to have 
done BO in one instance only- -in the distinction between Gaudryceras and 
Tetragonites, 

‘ In this paper drawings of the internal suture-line of several species 
will be found, and it is suggested that the form of it may be of great use 
in assigning species to their proper position in doubtful c^es. Spath, 
however, attaches little or no importance to it : “ The strotching-out of 
the auxiliary elements may only be the result of the adaptation of the 
suture-lino to wider sides, and the raising of the umbilical portion is often 
found in younger developments (53, p. 239). This, however, does not 
hold generally : compare, for example, Oaudryceras and PsencbphyUites, 

The form of the internal suture-line is little varied in time and in the 
widely scattered species of a genus. The internal suture-line of a species 
of PhyUoceras from the Dogger (Zittcl, Handhuch, vol. 2, fig. 609) differs 
but little from those of New Zealand specimens from the Upper Cretaceous. 
The difference is almost restricted to a reduction in the number of saddles. 
It is certainly striking that the Now Zealand species have the same number 
of saddles as in Sowerbyceras, and the suggestion thus offered that the New 
2^1and species should be placed in the latter genus is supported by some 
other details. Further material for study is, however, needed. 

The genus Oaudryceras has the same unusual form of this suture-line 
in species from India, Japan, South Africa, and New Zealand. The 
importance of this line that is here suggested is supported by the great 
variety of form that it presents. 

A summary of the variations that have been found in these New Zealand 
specimens is considered worthy of a special statement : — 

PhyUoceras: Internal saddle club-shaped. Two lateral saddles, the 
second with an almost spherical termination. No auxiliaries. 

Oaudryceras : A single saddle of uniform vridth, which is t 3 rpicRl in 
0, subeacya. Those species of Oaudryceras^ such as 0, setnileve, which have 
a single saddle, increasing greatly in width at the base, should perhaps 
be placed in a separate genus. 

Tetragonites : Two well-developed saddles, as in T, epigonus. Such a 
species as T. simplex has an additional saddle. 

PseudophyUites : Two saddles, the external one with much greater 
devebpment than the first lateral. 

Vertebriies: Five or six saddles, gradually decreasing in size towards 
the umbilicus. 

Zelanditss ; A single saddle, wide at the base. 

7-Tia»a 
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TransoiCtions. 


Jacobites and OunnarUes both have two large saddles, Which in the 
latter genus are much dissected ; the antisiphonal lobe is very deep. This 
form appears to indicate a descent from Acanthoceras, 

MadrasUeSy so far as the New Zealand specimens are concerned, has 
an internal suture-line but little different from Jacobites, and thus differs 
much from that figured by Kossmat. 

The suture-line of Pachydiscus as drawn by Yabe is quite different from 
those of the genera mentioned, but it could not be seen in any of the New 
Zealand specimens. 

Maorites, Puzosia, and Hauer iceras have the same type of internal suture- 
line. The lateral saddles and tlie auxiliaries are situated on the outer 
slope of the internal saddle, and thus give the appearance of a single 
complex much-divided saddle. This type of internal suture-line appears 
as far back as Dalmas^iceras, and is continued in Perisphincles, and* is 
supposed to indicate a relationship to the Hoplitid stock. It is much 
regretted that the material that was available did not allow of further 
study. 


GEOGRAPHICAL RELATIONSHIP. 

In order to make it jiossible to draw any geographical conclusions 
from the distribution of the species of ammonites that have been found in 
New Zealand it is necessary to summarize the facts that have already 
been recorded in regard to their occurrence in different circum-Pacific 
countries. 

The following percentages of the ammonite fauna of the various 
countries are represented in New Zealand by identical or closely allied 
species : — 


— 

Number 

of 

Speoiea. 

Number of 
Related 
Species iu 
N.Z. 

Percentage 
of Species 
in N.Z. 

Percentage 
of N.Z. 
Species in 
each. 

Aryalur 

63 

18 

84 

34 

Tnohinopoly 

26 

4 

16-6 

8 

Utatur . . 

89 

11 

12-6 

20 

Seymour Island . . 

41 

16 

39 

31 

South Patagonia 

20 

2 

10 

4 

Quinquina 

10 

5 

60 

10 

Chico . . 

62 

7 

13 

14 

Nanaimo 

17 

2 

11 

14 

Queen Charlotte Island 

27 

7 

8 

4 

Japan . . 

47 

10 

21 

19 

New Caledonia . . 

12 

4 

33 

8 

Pondoland 

64 

12 

22 

22 

Madagascar . . 1 

i 

49 

• 

6 

10 

10 


It is unfortunate that the Upper Cretaceous ammonites of New Caledonia 
have not been more fully ooUeoted and identified, though Piroutet has 
done excellent work. The fauna that has been oolleoted by him sugg^ts 
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that it is rather similar to that of New Zealand, but in the meantime this 
statement is somewhat hazardous. 

As shown in this table, the Seymour Island fauna has remarkable 
similarities with that of New Zealand, and the conclusion is suggested 
that there was a continuous coast-line between these countries. This is the 
belief of Wilckens and others. On the other hand, the Patagonian fauna 
contains the Hoplites-Placenticeras elements that are absent from New Zea- 
land, Antarctica, and Chile, and in this last country the small faima that 
has been discovered shows a closer resemblance to that of New Zealand 
than any other that has been recorded. No country between Chile and 
Califorma has yet yielded an Upper CretRoeous ammonite fauna, but in 
the latter there is the well-known Chico formation. In the lower series 
of this formation there is a fairly rich fauua, but it is not closely related 
to that of New Zealand. In the Upper Chico series there are fewer 
ammonites, and they show a closer resemblance than those of the lower 
series. 

In British Columbia the Queen Charlotte Islands have yielded a fauna 
that has little resemblance to the one described in this paper, but it is 
probably of Middle Cretaceous age. On the other hand, the Nanaimo beds 
are of the Upper Cretaceous period, but still the species that have been 
obtained from them show little similarity, on the whole, to the New Zealand 
species. 

In the highest Upper Cretaceous ammonite-bearing strata of South 
India— that is, the Aryalur— a close relationship with New Zealand is again 
displayed ; but in the beds below them- the Trichinopoly series of Lower 
Senonian age the resemblance is much less pronounced, and the specific 
resemblances are fewer. The Utatur beds, which are considered to be of 
Cenomanian age, have also several species that are closely related to New 
Zealand forms. The amount of resemblance is, however, decidedly less 
in the lower than in the upper series. 

I have no access to a complete statement of the species that have been 
found in Madagascar. The works of Spath, jWoods, and van Hoepen give 
full information of the ammonite fauna of Pondoland. It is rather 
remarkable that these beds contain a fauna that is much more closely 
related to that of Now Zealand than is the faima of the beds of the 
same age at Umzamba Hill, in Zululand. 

The general geographical impression that is produced is, as might be 
expected, that the ammonite fauna of this Upper Cretaceous age in the 
countries closer to New Zealand is more closely related than that of the 
countries that are more remote. Patagonia is, of course, a striking excep- 
tion to the general application of this statement, while the species that 
have been found in Chile and New Caledonia are too few to allow of a 
satisfactory comparison. 
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Trantaotions. 


Table showinq the Ocourrbnoe or Repbesentati?e 


— 

South Africa. 

MadaKaacar. 

India 

(Aryalur and 

I Valudayur). 

India 

(Trlehiuopoly). 


Isdli 

(I'tatm). 


SQ 

SCI 


PkyUoetnt tmn Forbw 

PkitUoetnu raUmtn n. ip. . . 

Pkyttoemu fwbiiianum d*Orb. 

PkyUoemu minimum n. .. 

bMotiim n. ip. .. 
VtrttMtiu murdoeki n. ip. . . 

Omtdrtfttroi propemito n. sp.* 

Qtmdrpurat pnrtieortatum n. sp. 

Qmtdfyctm fubtiuya n. sp. . . 


Qmtdrvwroi polUittimum Kois. 
TilroganiUi tpigonu$ Ktui. . . 

TitrugoniiM laiut n. np. 

Titru^onitM nmpUx n. ip. . . 
TttrtuffimiUi manwrUaiut n. ip. 
Puud&phtfUUu indra Forbei. . 
Baeulitii netut n. ip. 
fHphmootroi wakatuint n. ip. . . 
Pilfehoeerat ttlatuHeum n. sp. . . 
AeaniKocmu ulHmum u. sp.t . . 

MadnuiUt r§gulari» n. ip. . . 

MadmtM mvUieo9tatu» n. ip. 

Ounnoritu antorefiout 8t. Wei. 
dunmita griandieut Mar. . . 

infiatuf K.A&. . . 
Ounnaritgf norditukioldi K. A A. 
JaeobitH andgnwni K. dr. A. . . 
JaeobiUt uthBngofoaentiM n. ip. 
Jaeobilu wamputtuin n. ip, . . 


BrtthmaiUi rotundui n. ip. 
MaoriUt Unuieottaiut Mar. 


Mmittt dituieotmug K. A R. 
Moariltg nttur^lii n. ip, 

Pwotin tmguiia n. tp. 

Pgr9pu»oiiabmteo9t«tan, ip. . . 

Pttfvputoiia tmUnttria n. ip.t . . 
TttinuUi tmcklandiea n. gp. . . 

p0irapaekifii9eM rogtri n. ip. . . 

nmniotm npcpttM d. ip. . . 
Sehluttriu rwawa a. ip. 
Groum^tfUtt gmmatiiu Hinn>d| 
MadratUu kaumritHtit Heet.| 
TurriHUt eifeumtamiatut Koii.ll 


Nanbtr of ipaelM la fauna .. 
Nanbor of allied ipeclei la New 
Zealand 


P.ipoodfi(Pon*i 
doland) I 

P.umiMiMifMel P.vdMae 

I (Cenomanian) 
P.forbtiianum 
(Cenomanian) 


O.einfwm (PoD*| Q.mulHpUxum 
doland) (Ckmiadan) 
Q. tarieoiUUuml 
(Pondoland) I 


I 

T. e^pulofui I T. gpigonut 
(Pondoland) (Cenomanian) 
T. iupmtu I 
(Pondoland) i 
T. nupifui . . I 
T,ngeau .. 

Pi. indra .. Pi. indra 


(Af . afrieanui) 


I Ae. MwboUU 
I (Cenomanian) 


P. alt. wm- 
kindi 

< 9 . eempaefum 


P. mra 


P. whittavui 

Q. kayti 


Brakmaitit ip. 


P.emprwa 
(Cenomanian) 
P.gaudama 
(Conlaotan) j 

Ac. cieinali 
(Cenomanian) 
P. Meeffttonuf 

H.gariaM ,, 


T. cola 

Pi. indra 
(B. vagina) . . 
I). rugatum . . 
Pt. tipko 


U.kaliH 

Q.kaUka 

Q.kalika 


Brahmaitii 
brahma 
? 4 r. bhavant 


M. amilUmut 
M.kaadi .. 


P. lieeiiiianiw 

H.gankni .. 
S.dipkglhidit 

M.bhaimi.. 


I P.ViMac .. 

I P.forhiiiafmm 


\Q. multipUnm 


0. poliUtiimm\o. poUHuimum 
T. ipigonut . . | 

, T.HmoUmnui 


M.buddhaiau 


P.goudama. 


54 

49 

58 

28 

IE 

5 

18 

♦ 


Ae. 

(M, mumvia* 

(ttfififti) 


P. eompfiffa 


P.MfiNa .. 
ioanfftoeeraf 


T.cit 


89 

11 


* Bepreionted fai Bnrope by 0. mUit Lower Benonlaa. 
t Bepreeeated la Bnrope by Ac. rHcmagmuct Cenomanian, 

} Rqaeiaitod la Burope 1^ P. oeteeafeafi. Zenonlaa. 

I Roooided by Tnohnuuia, CM, Ma$*t dec. fl, vol. 4, p. 888, 1917. 
I Recorded by Wooda, .V,f . M. Sun, Pal. BuU. No. i, 1917, 
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S'oRiis OF THE New Zealand Ammonites. 
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Trmsactionn. 


GEOLOGICAL AGE OF CIRCUM-PACIFIC CRETACEOUS ABiMONITE 

HORIZONS. 

Whether all these faunas are strictly of the same age may well be 
doubted. Spath, for instance, says, ** The chances then are that a fauna 
like that of Pondoland which does not quite agree with (e.g.) either the 
Upper Campanian of Galicia or the Valudayur of southern India, if 
homogeneous at all, may belong to a hitherto unrecognized horizon or 
horizons. Since non-sequences are possible, these horizons are, perhaps, 
not even consecutive ” (54, p. 116). Paulckc also, in speaking of the 
Patagonian ammonites, says, We find ourselves in this dilemma : Either 
we have to deal with Lower Senonian strata containing Pachydiscus which 
shows Upper Senonian characters, or we must suppose that the stratifica- 
tion is wrongly interpreted ” (42 a, p. 73). Wilckons, who described the 
lamellibranchs that were collected in the same beds as the ammonites, 
classes the strata that contain PachydiBCUfi in the Cenomanian or Turonian 
age, and thus supports the first alternative. (LameU. der oberen Kreide 
8ud-P(U., 1907, p. 60). 

Kilian and Heboul, in their work on the ammonitc^s of Seymour Island 
and Snow Hill, distinguish three different horizons, extending from 
Cenomanian to the Upper Senonian. Wilckens, however, in his work on 
the lamellibranchs and gasteropoda of the same region, is emphatic that 
the collections from all of the localities indicate the same age, though he 
excepts from this statement the localities 2 and 6 of Snow Hill, whence 
nothing but ammonites was obtained. Wilckens concludes, “ Ebenso wie 
die ubrige molluskan Fauna oinheitlich ist. Sie ist obersenonisch. Die 
Hill Schiohten ftir alter als die alteren Seymour Schichten zu halten liegt 
koin Grund vor ; beide sind obersenonen.^* 

It is thus apparent that those who have closely examined the faunas 
from Pondoland, Seymour Island, and Patagonia are at least in grave 
doubt about their actual age, or, at any rate, differ considerably in their 
opinions on this question. There is even doubt whether in any locality 
the strata represent more than one division of the Upper Cretaceous. 
A tabulated statement of the opinions that have been expressed in regard 
to the faunas that have been described from the Indo-Pacific countries 
will make this statement clearer. 

Pondoland .. Upper Gampanian-MaeRtrictian Spath, 54, p. 116. 

Upper Santonian . . van Hoe|x>n, 52, f). 45. 

Benonian . . . . Woods, 40, p. 345. 

Zululand . . Campanian-Maestrictian l^th, 53, p. 223. 

Seymour Island and / Cenomanian - Upper Senonian Kilian and Keboul, 46, p. 58. 

Snow Hill \ Upper Senonian Wilckens, 47 b, p. 114. 

South Patagonia Upper Senonian . . Paulcke, 42 a, pp. 72, 73. 

Cenomanian - Upper Senonian Wilckens, 3B. pp. 57-58. 
Quinquina Upper Senonian . . Steinmann, 26, p. 27. 

Upper Senonian . . Wilckens, 38, p. 284. 

California Upper Chico me Lower Senonian Anderson, 33, p. 62. 

Lower Chioo ■■ Turonian Anderson, 33, p. 62. 

Nanaimo ? . . Whiteaves. 

Lower Senonian . . Anderson, 33, p. 62. 

Japan . . Cenomanian ? . . Yokoyama, 17, p. 170. 

Middle Cietaoeous . . Jimbo, 22, p. II. 

Dili. Upper Cretaceous divisions Yabe, 37, p. 5. 

Senonian . . . . Bohm, in Yabe, 37, p. 4, 

India — 

Aryalur and Valu- Upper Senonian Koasmat, 28, p. 102. 

dayur 

Triohinopoly . . Lower Senonian -- Upper Turonian Koasmat, 28, p. 102. 

Utatur . . Cenomanian * Lower INnronian • . Koasmat, 28, p. 102. 
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In the general aocount in his Geology^ however, Haug classes all those 
strata that contain the important fossils Ocmdryceras l^yei and Pseudo- 
phyUites indra in the Maestrictian formation. These strata are in general 
those that have been classed as Senonian or Santonian or Maestrictian by 
various authors. This point at least is apparent : All those strata that contain 
the two fossils named above are in all probability of the same age ; and, 
since those authorities that are familiar with the species consider that they 
are closely related to Oaudiryoeras planorhifomw and Gaudryceras coUoti, it 
becomes equally certain that this formation is very high in the Cretaceous 
succession, perhaps even in the Maestrictian. Included in these are the 
Aryalur, Valudayur, Nanaimo, Lower Chico, Quinquina, Seymour Island, 
New Zealand, and Pondoland Upper Cretaceous formations. This has 
naturally led to wide generalizations, but it is perhaps right to call attention 
to the present state of our knowledge in regard to the distribution of such 
animals as ammonites. Information is, of course, meagre and indefinite, 
as we know nothing of the larval period, the swimming-powers of the animals, 
or their requirements as regards food or temperature. It appears, however, 
to be certain that Baoulite^ and Ptychoceras were mud-borers in shallow 
water, and in this case, unless the larval period was long, they must have 
required a continuous shore-line with considerable areas of sheltered water 
in order to have become so widely distributed. Diplomoceras, also, must 
have had the most limited power of movement on the sea-floor. Species 
of other genera, such as Pachydiscus, perhaps had habits not very different 
from those of the present NautihtSy and, given suitable food and temperature- 
conditions, may have wandered rapidly along a variety of coasts. 

There appears to be a general belief that the l;^ceratids, in part at 
least, were stenothermal. Thus Spath speaks of the stenothermal genera 
PhyUoceras and Lytoceras (53, p. 53). He also says that the Pondoland 
and Zululand faunas are connected by the presence in both of Pseudo- 
scMoenhachia — probably an active swimmer — and of benthonic crawlers 
and mud*boring Baoulites, the stenothermal Lytoceratidac being dependent 
upon deeper water or warmer currents. The oxycone developments of the 
Upper Senonian, that might have been thought to be active swimmers, 
are often curiously restricted, and, like other marine organisms, may have 
a limited horizontal distribution. He notes, however, that Buclonan differs, 
and thinks that it is wrong to generalize from our knowledge of the habits 
of Becent forms in regard to extinct groups. 

Haug states on this subject, ** La prince du genre PhyUooeras et Ics 
Lytoceratidae au Japon, dans la Colombie Britannique, en Californie, au 
Chile, en Patagorde, et dans la Terre de Graham montre avec evidence 
que Ton n’est pas dans tons ces pays en presence de formations littorales 
mais qu’il s’agit de formations bathyales, d^pos^es dans un g4osynclinal 
dtroit ou s’acoumulaient de grandes ^paisseurs de d^pdt” (Haug, Traite 
de GMogie^ p. 1349). He therefore includes much of the area of New 
Zealand in his '' g4os3mclinal circumpaciflque ” (p. 1359). 

If Baoulites and Ptychoceras were mud-borers and THplomocems was a. 
benthonic crawler, it is clear that in Upper Cretaceous times the coast-line 
round the Pacific was nearly continuous, if we are justified in assuming 
that these genera had a comparatively brief larval period. Since it has 
already been recorded that species of Baoulites showing an Upj^er Cretaceous 
character occur in India, Pondoland, (Thile, California, Bntish Columbia, 
New Zealand, and New Caledonia, it is unnecessary to imagine that great 
swimming-powers were possessed by PhyUoceras or the Lytoceratidae in 
order to account for the presence of species of these genera in the New 
Zealand fauna of that penod. 
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The same conolwon is arrived at when the nature of the strata and 
the fossils embedded in them are considered. The strata certainly give 
evidence of deposition near a coast-line, for they are often sandy, and 
sometimes even pebbly and conglomeratic. Fragments of wood and leaves 
of several species of plants are not uncommon in most of the localities. 
Such fossils are, of course, most frequently preserved in strata that have 
been deposited in sheltered waters into which some rivers flow — certainly 
not in those deposited on an open coast-line nor on the floor of a geosynclinal 
area. As PhyUooenu and species of Lytoceratidae are found in association 
with them, there is no reason to suppose that the presence of species of 
those groups is, in this case at least, any evidence of the existence of bathyal 
conditions in the New Zealand area. 

The occurrence of identical or very similar species of Gaudryceras and 
PhyllooeroB in countries that now have such difierent climatic conditions 
as India, British Columbia, Chile, Patagonia, Seymour Island, and New 
Zealand, as well as Algeria and western Europe, appears at first sight to 
support the idea that these genera were stenothermal. However, it is 
found that closely related species of Puzosids, Pachydistms, BaaditeM, 
MadrastteSt Ac., have an almost equally wide occurrence, and this term 
based on such an occurrence would be as applicable to them. It seems 
perhaps more reasonable to suppose that in Upper Cretaceous times the 
ammonites as a family were stenothermal, or that climatic zones were far 
less defined and extreme, and that temperature conditions over the world 
were far more uniform. 

It may be positively stated that none of the formations in which 
Cretaceous fossils have yet been obtained in New Zealand give any evidence 
that they have been deposited in any deep synclinorium — even though 
the formation that in so many localities rests on the fossiliferous rocks 
of Cretaceous age is a greensand, succeeded by a forminiferal (mainly 
Globigerina) limestone sometimes siliceous and containing diatoms and 
radiolaria that may be of deep-water origin. Reasons have been given 
elsewhere, however, which seem to prove that this limestone is of Eocene 
age. It Is a striking fact that similar material of wide occurrence in New 
Caledonia has lately been shown to be of Eocene age by A. Heim and 
A. Jeannet (Bull. Oeol Soe. Oeol. de France, 1922, pp. 246-53). 

It is noticeable that, with one or two exceptions, such as Bacidites 
ohicoensia in California and B, rectus in New Zealand, there is no evidence 
of a closer relationship of the New Zealand species of ammonites with those 
of distant lands than with those of nearer countries. In other words, it 
appears that the New Zealand species are more closely related to those that 
have been described from countries close to New Inland than to those 
more distant, though exception must alwa}rs*be made of Patagonia. This 
general relation seems to indicate that the oircum-Paciiic coast-line was 
much the same in its position in Upper Cretaceous times as it is at the 
present day. In this statement, however, it must be borne in mind 

that the Seymour Island and Chilian coast-lines were certainly not separated 
from New &a]and by such wide ooeanic stretches as now. It is thought by 
Wilckens that there was a connection between these lands, either continuous 
or slightly interrupted, a good deal to the north of the present coast-line of 
the Antarctic Continent, So far as the ammonites of tnese three countries 
are concemedi it is almost certain that, though the species found in them 
are closely siznilar to those found in India, they are still more closely related 
to one another. The faunas differ from those of India in the absence of 
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species of such general and important genera as Schloenhachia, Scaphites 
(one spe^Jes of Scaphites in Quinquina, Chile), Placenticeras, &c., as well 
as in having such an unusual development of Madrasifss, Jacolktes^ and 
Gynnarifes. 

As to the westward development of New Zealand in Upper Cretaceous 
times, we have at present no information. Australia seems to have no 
marine sediments of that age, and it was presumably above the sea-level 
at that time. Though this, too, was probably the ease with the country on 
the west coast of the South Island of New Z^and, there appears to be no 
reason to believe that the basin of the Tasman Sea was then a land area, 
as has been lately suggested by Benson. 

The ammonite fauna of Pondoland has been shown by Spath to have 
some distinct Indo-Pacific charaoteristios, as well as others of a distinctly 
Atlantic nature, in the presence of Schloenbackia, Mortoniceras, Sphenodiseus, 
and Lenticera^. The absence of these important genera in the faunas of 
Seymour Island and New Zealand seems to me to indicate that South 
Africa derived its Indo-Pacific elements directly from India along the coast 
of the western Indian Ocean, and that there was no association with the 
countries at the south of the Pacific Ocean. 

It appears that the New Zealand ammonite fauna of Upper Cretaceous 
age is (rf such a nature that it indicates that the general position of the 
Pacific coast-line was much the same as at the present time. New Zealand 
was, however, more continuously united with Seymour Island and with 
India, though we do not at present possess enough information to show us 
exactly where this coastal connection extended. 

Stratigbaphical Fkatures of the Batlby Series. 

The stratification of the Upper Cretaceous rocks of North Auckland is 
extremely di£Scult, if not impossible, to unravel with the amount of informa- 
tion at present at my disposal. At Batley there is practically no outcrop 
of the rock that has not suffered from superficial slipping. The same is 
true of the occurrence at Whangaroa ; and at both of these places the small 
extent of the fossiliferous beach shows that the actual exposure of the 
Cretaceous sediments is small. At Bull’s Point the stratification is almost 
vertical, and the thickness of the formation exposed is perhaps 300 ft. 
Here again, however, surface slipping and soil covering allow very little of 
the stratification to bo seen. In all throe localities no fossils have been 
found actually in situ in the strata. In nearly all cases they^have been 
extracted from concretionary boulders, often of large size, l 3 Hlng on the 
foreshore. In a few cases only they have been extracted from the boulders 
by natural agencies, and were lying in the small rock-fragments on the 
beach. 

It has already been stated that much of the fossiliferous rock is sandy 
or even pebbly, and it is therefore unlikely that the total thickness that 
is exposed represents much lapse of time. It is not reasonable to suppose 
that the interval from the Cenomanian to the Maestrictian should be* 
represented by such a small thickness of sediments, which appear to have 
be^ deposit^ rather quickly. It was, of course, hoped and expected 
that definite species of ammonites would 1^ found to be restricted to certain 
stratified divisions, and thus make it possible to define exact- zones in the 
stratigraphioal sequence. However, as the work proceeded and the ^1- 
leotion b^me more extensive, it was found that no species of ammonites 
oonld be regarded as restricted in their occurrence to any particular portion 
ofthef 
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The question then arose as to whether this apparent mixture of zones 
could be due to the transport of material along the beach by wave-action. 
Full consideration of the conditions that actually exist, however, show that 
wave-transport must be small. If, for instance, the locality of Bull’s Point 
be taken — for in this place the conditions would favour wave-transport more 
than elsewhere — the following facts must be noted : — 

By far the greater number of the specimens were found on the side 
of the exposure extending west to east for about 100 metres on the north 
side of Bull’s Point. At almost the same spot on the beach were found 
the following species : Acanthocercts uUimum, Baculites rectus, Gaudrycerds 
subsaoya, Oaudryceras jKirticostaium, OunnarUe^ infiatus, Tainuia auchlandica, 
Oaudryceras jtropemite, MaorUes tenuicostatus, Phylloceras radiatum, 
PhyUoceras fofiestanum, Puzosia angusta, Parapachydisous rogeri, Nowakites 
denUcuUUus, Zelandites murdochi, PseudophylUtes indra, Tetragonites epigonm, 
Tetragonites lattts, Ptychoceras zelandioum. 

Several of these species appear to have distinct affinities with species from 
the Indian Utatur formation, which is, of course, definitely correlated with the 
Cenomanian. In this respect the following are most important : Tainuia 
auchlandica, Acanthocefos uUimum, PhyUoceras radiatum, Puzosia angusta, 
Gaudryceras suhsacya. Of these the species of Acanihoceras is particularly 
noticeable ; for in the Indian ammonite fauna, which has 167 species, 
there are twenty-four of Aoa^Uhoceras, all of which were found in the Utatur 
series. It is obvious, therefore, that amoug the specimens found on the 
northern side of Bull’s Point there is an important Utatur element, and 
it is certain that if any association of the species named had been found 
alone it would have been necessary to assign the formation to the Upper 
Cenomanian age. Associated with these species, however, as is shown in 
the list given above, there is a very distinct element of the highest 
ammonite horizon, for Haug has taken the species PseudophyUdtes indra 
and Gaudryceras hayei (of the latter of which Vertehrites murdochi is merely 
a local representative) as typical of the Maestrictian in all those countries 
from which they have been recorded. In addition, Diplomoceras wahanene, 
Ptychoceras zelandicum, and Baculites rectus are indicative of a high horizon. 
The species of Gunna/rites, Madrasites, and Jacobites also belong to an 
horizon distinctly higher than the Utatur. Thus on the north side of 
Bull’s Point alone species are found that, judging by the Indian succession, 
would indicate that a great lapse of time is represented by the strata in 
a very small thickness of rook. 

It must be added that a similar association of species has been found 
in each of the main collecting localities — viz.. Bull’s Point, Batley, and 
Whan^aroa — though, since the collections made at both of the laist two 
localities are much smaller than that made at the other, the variety of types 
that has been found is distinctly less. At Batley PseudophylUtes indra, 
Vertehrites murdochi, Gunnarites inflatus, MaorUes tenuicostatus, BacuUtes 
rectus, Tetragonites epigonus, Tetragonites lotus, Ptychoceras zelandioum, 
PhyUoceras fofbesianum, and Gaudryceras suhsacya are relatively common. 
All of these are found at Bull’s Point, though Zelandites murdochi was 
represented by one specimen only. At Whangaroa Vertehrites murdochi 
and Ptychoceras zedtmdncum are far more common than elsewhere, and perhaps 
Eauerioeras ngapuki also. On the other hand, PseudophylUtes tndra is 
less common, as is Baculites rectus, PhyUoceras fotiesianum occurs, as well 
as MaorUes tenuicostatus. It is thus clear that a similar association of 
ammonites occurs in each of the localities. The same is true also of the 
^lamellibranchs and gMteropods, though it has not yet been found possible 
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to study them fully. Lastly, a species of Arauoarites has been found quite 
commonly at each of the localities, represented by fragments of wood as 
well as leaves. 

Geological Age of the Batley Series. 

It is proposed to call this the Batley series, after the locality where 
these northern New Zealand ammonites were first found. The similarity 
of the faunas shows that the same horizon or horizons are represented in 
each of the localities, and it is extremely unlikely that in such a small outcrop 
as that which is found at Batley and at Whangaroa there should be the 
same association of higher and lower strata as at Biiirs Point, where 
the outcrop is a good deal larger. It therefore appears to be probable 
that either the association of species is different from any that has been 
found in India, or else this New Zealand horizon is intermediate in age 
between the Utatur and Aryalur horizons of India, but different from the 
Trichinopoly horizon. Any suggestion of correlation with the Trichinopoly 
horizon appears to be di^ounted by the occurrence of such forms as 
PseudophyltUee indra^ Verttdmtes murd^h% and Diplomoceras ngapuhiy all of 
which — or, rather, their local representatives - are restricted to the highest 
of the Indian ammonite horizons. 

If it is agreed that all of these fossils are derived from a small range 
of horizons, we encounter a great deal of difficulty in correlating the New 
Zealand formation with equivalents elsewhere. It is necessary to take the 
Indian series as a guide. The table given on page 194 shows of the fifty -three 
Aryalur and Valudayur species there are eighteen representatives in New 
Zeidand — that is, a percentage of 34 ; of the Trichinopoly fauna of twenty- 
fiix species there are four representatives, a percentage of 15*5 ; while of the 
large Utatur fauna of eighty-nine species there are only eleven representa- 
tives, a percentage of only 12*5. It is, then, clear that as regards the 
Indian ammonites the greatest affinity of this northern New Zealand 
Uretaceous fauna is with the Aryalur. 

The same result may be arrived at in a different manner. If it is admitted 
that one horizon alone is represented, it is clear that it must contain either 
Utatur survivals or Aryalur antecedents. Even granting that the isolation 
of New Zealand was not nearly so extreme in the Upper Cretaceous times 
as now, it still seems that the former alternative is more probable than the 
latter. 

It is therefore concluded that the Upper Cretaceous rocks of New Zealand 
are the equivalent of the Aryalur and Valudayur of India. All authorities 
are agreed in correlating this with a very high horizon in the Cretaceous 
of Europe. Kossmat takes the Upper Senonian : Spath for probably 
equivalent formations in Pondoland prefers the Upper Campanian ^us 
Maestrictian, though van Hoepen regards these beds as Santonian. The 
Upper Senonian, however, is accepted by Kilian and Reboul, and generally 
by ail of those who have described any series of Upper Cretaceous ammonites 
in the Indian Pacific region. On the other hand, Haug has adopted 
the Maestrictian equivalent for the Aryalur, and has correlated most of 
the circum-Pacific ammonite faunas with it. He appears to take as the 
criterion for this age the occurrence of the species PseudophylUtes indra 
and Qaudryoeras kayei. According to this criterion, the Kaipara and 
Whangaroa ammonite fauna should be placed in the Maestrictian. My 
own opinion is that this is rather too high an horizon, and I prefer to 
* take the Upper Santonian or the Lower Campanian as the more probable 
European equivalent. 
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Comparison with other Cretaosous Circum-Pacific Districts. 

India. 

As a basis for oomparison, Eossmat’s classification of the Indian forma- 
tions is taken, and is quoted below. It will be noticed that there are 158 
species in the Indian fauna, while there are only fifty-three in New Zealand. 


TaiOHINOPOLY. PONDIOKKERY. 


Danian . . | 

Upper Senonian • Aryalur Group, 
63 ipp. 


Lower Senonian 
Turonian 


Cenomanian 


Trioh. Group, 

26 app. 

Utatur Group, 
89 app. 


I c. Ninnyur. 
j b. Kulmodu. 

( a. Otaoud, Aryalur, 
Karapady. 

I b. Upper Triohinopoly. 
I a. Lower Triohinopoly. 

c. Cunum beds. 

6. Acanthocsras beds. 
a. Muraviatur, Odium, 
Utatur. 


f. Ntrinma beds, 

6. Trigonoarca beds, 
o. Anwiceras beds 

SK Valudayur ( Blan. ) 


Table showiko the Generic Abranoement of Species in India and New 

Zealand. 


Aryalur 
Triohinopoly 
Utatur 
New Zealand 



In this table Hamites includes Diplofnooeras, Ptychoceras, and Oxybdooeras; 
while Holoodiscns ncludes MadrasUes, OunnariteSj Jacobites j and Maorites, 
the last for comparative purposes only, without any suggestion as to 
affinities. 

This table shows that the species which have been found in New 
Zealand belong in general to those genera which in India have a consider- 
able range in time, and aotuaUy, with two exceptions, are represented in 
the formation which is correlate with the Upper Senonian in Europe. 
The exceptions are found in PseudophyUUes, TurriliteSy Puzosia, and 
Acanihoceras. The only species of TurriUtes that has been found in New 
Zealand came from the Clarence Valley, in the South Island. The two 
species of Puzosia are perhaps survivals, and this is more remarkable in 
regard to Acanthoceras uUmum, which is closely related to the well-known 
Acanthoceras roUmagense. 

It is noticeable that twenty-eight species of this genus have been found 
in the Utatur formation of India. TurrUites also is represented by several 
species in India. The third of these genera — Puzosia — has species in the 
(Ionian oi Pondoland and Chile, the Lower Chico of California, and the 
Urakawa ot Japan. 

The species that it is conaideied do not belong to previously establishedi 
genera are included in the fcdlowing new genera: Maoriies, probably 
a development of Datmaokeras or of Sonneratia, a Hoplitid genus, and* 
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pobably related to some species that have been placed in Puzosia, a 
Desmoceratid genus ; Tainuia^ related to Acanlhoceras vidnale ,* and 
Neomadrasites, derived from Madrasites ; also Vertebrites and ZelanditeSy 
related to Oaudryceras. In the opinion of the writer these genera indicate 
a younger rather than an older horizon. 

The outstanding features of this ammonite fauna when compared with 
that of India are most notably the complete absence of Scitloenbachia 
and Scaphites. Another noticeable feature is the abundance of Gunnarites 
and Jacobites, both of which genera are included under Holcodiscus in 
the preceding table, which is based on the study of the Indian ammonites 
by Kossmat. It is also apparent that the genera PhyUoceras and 
Oaudryceras are well represented. If the three specie.s of Maorites are 
considered as closely related to the genus Puzosia it is clear that it has 
an unusual representation. 

So far as a general statement can be made of the generic features, 
one is justified in saying that the fauna follows very closely on the 
main features of the Indian fauna. When the species are compared it 
is found that there is a considerable number of the Indian species that 
are extremely close to some in New Zealand. The following species 
appear to be almost, if not quite, identical : PhyUoceras nera, PhyUo- 
cj&ras forbesianum, Vertebrites murdochi of. Oaudryceras kayei, Oaudryceras 
politissimum, Oaudryceras subsacya, Pseud ophyUites iudra, Tetragonite^ 
epigonum, Haueric^ras ngapuhi cf. gardeni, Gunnarltes antarcticum cf. 
ffolcodisQus kalikay Ikahmaites rotundum, Ptychoceras zeLandicmiy and 
Diplomoceras wakanene. This great similarity seems to indicate either 
that a coast-line was almost continuous from India to New Zealand, or 
that the species bad remarkable powers of dispersion. In connection 
with this it is well to remember that there seems to be a genera] agreement 
that the Phylloceratidae and Lytooeratidac had such free-swimming powers 
that they were distributed by occjan currents. It is, however, almost 
imjwssible that such relatively fixed forms as Baculites and Ptychoceras 
could have had such means of distribution. 

Japan. 

This fauna appears to be much less closely related to the ammonite 
fauna of Japan than to that of India. As in New Zealand, no species of 
ScUoenbachia have as yet been recorded from Japan. Madrasite^y how- 
ever, is not well represented, but species of Jacobites y Ounnarites, and 
Barites have not yet been discovered. On the other hand, the species of 
PhyUoceraSy Oaudryceras, and Tetragonites show a good deal of resemblance 
to New Zealand forms, though it may be said that the species of the two 
last genera, having little ornamentation^ have not so much opportunity 
of displaying strikmg difierenoes. 

The numerous Japanese species of Desmooeras constitute a striking 
feature, and it seems as though there are no forms in Japan that 
show analogy with the species of Maorites. The genera Plcwenticerasy 
(HoostepkanuSy Orioosrasy and Scaphites, which are absent from the New 
Zealand fauna, have b^n found in Japan, as well as a gmat variety 
of TurriUteSy which, however, come from the lower horizons. The 
widely distributed species Pseudophyllites indra and Oaudryceras kayei 
w^r to be unrepresented in Japan, while the Oaudryceras sopya of 
Y(^yama and Jimbo is referred by Ya^ to a new species, 0. tenuUirokum, 
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Califdmia. 

The Chico formation is well known to include at least one horizon 
which is universally admitted to be of Senonian age. Anderson’s list 
of the Up^r Chico (Lower Senonian) fauna on page 27 includes 
twelve species of ammonites only. Of these, eight belong to the 
genera Ancyloceras^ Hdicoceras^ Schloenhachia, and HopliteSy none of which 
genera are represented in the New Zealand fauna as at present known. 
Of the remainder, Baculites chicoensis is the only species which shows 
close relationship to the New Zealand forms. The small number of 
species does not allow a comparison of any great value to be made. 
The Lower Chico, however, which is of Turonian age, has a much larger 
and more representative fauna, and some forty-four species of ammonites 
are included in it. Among these are twelve species of ScUombachia and 
six of Scaphitesy which again are genera unknown at present in New 
Zealand. Of five species only can it be said that there is a definite 
relationship. 

At Moimt Diablo there is a fossil-bearing formation, the exact age of 
which, and relation to the other formations, has not yet been satis- 
factorily settled. This horizon is of special interest, for it contains 
Oaudryceras kayei and Aca/nihoceras tumeriy both of which are rather 
close to New Zealand species of ammonites. 

From these statements it would seem that the Californian fauna had 
certain affinities with the Atlantic faima that were not shared by New 
Zealand. ScUoenhachiay though so common in Europe and Africa, and 
extending to India, is nevertheless absent fr6m the Upper Senonian fauna 
of many circum-Pacific countries. Mortoniceras also is represented in 
California, though absent from all other Indo-Pacific faunas. (This genus 
has lately been recorded from Japan.) 

British Colufnhia. 

In this country Whiteaves has descri))ed two different series of 
Cretaceous ammonites. The lower of these two formations was found 
in the Queen Charlotte Islands, and the fossils contained in them are 
considered by Haug to be indicative of the Albian or the base of the 
Cenomanian. However, Oaudryceras sacyOy Tetragonites timotheanusy and 
perhaps Hoplites heudantiy show some affinities with members of the 
New 2^aland ammonites. On the other hand, the presence of the genera 
Schloenbachiay Sphenodiscusy OlcostephanuSy and Ancyloceras establish a 
complete difference from the New Zealand fauna, as well as from that 
of ^ymour Island and of Quinquina, and perhaps also from that of 
South Patagonia. 

The Nanaimo fauna, however, which is considered by Haug to be of 
Maestriotian age, and by other authorities to be of Upper Cretaceous 
age, shows many points of resemblance to the present fauna. The pre- 
sence of such species as PseudophyUiUs indra, Oaud/ryceras hayeiy Baculites 
chicoensisy PhyUoceras veUedaCy and Hauericeras gardeni at once establishes 
a relationship that must be regarded as a close one. 

Patagonia, 

Paulcke has identified twenty species from South Patagonia. These 
display a considerable difference from those of Seymour Island, Cldle, 
New Zealand, and Japan, especially in the presence of a large series of 
Hoplites plasticus sp. This series Paulcke himself and Haug compare 
i with North European species, and it thus appears that South Patagonia 
may have had an Atlantic connection that did not extend to the other 
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countries mentioned. The other Patagonian genera are all represented 
in New Zealand and in other ciroum-Paoific countries. Puchydiscus and 
BaculUes have four and three species respectively, but Ounnarites and 
Jacobites f which are common in ^ymour Island and New Zealand, have 
no Patagonian species. Again, there are no species of Puzosia^ Hauericeracy 
or Desnkoceras : and it is noticeable that Vertebrites msirdochi has no 
representative species, though it has such a wide Indo-Pacific occurrence. 

The specie.s of Hoplites give this fauna a most distinctive character 
when compared with the other South Pacific ammonite faunas. In other 
respects, however, all the elements of the fauna might well be found 
amongst those species that have been found in the north of Auckland. 


Chile. 

The only locality from which ammonites have been recorded is the 
island of Quinquina, in the Bay of Concepcion. Nine species only have 
been recorded. All the genera, with the exception of Scapkites, are 
represented in New Zealand. The species that have been recorded show 
a considerable resemblance to New Zealand species. Though this is a 
small collection, it seems to show a closer affinity with New Zealand 
species than that of any other country except Seymour Island. 

Seymour Island, 

The New 2kialand ammonites show rather a close relationship to those 
described by Kilian and Reboul from Seymour Island, a point to wliich 
Kilian has already drawn attention. It is in the genera MadrasiteSy 
OvnnariteSy Jacobites, and jRjrhaps Maorites, that this is most markedly 
shown, for these genera have a fuller representation in both countries 
than in any other. The species of PhyUoceras, Oaudryoeras, and Tetra- 
gonites are also rather similar, but perhaps no more so than in the 
ammonite faunas of the other circum-Pacific countries where Upper 
Cretaceous ammonites have been described. On the other hand, the 
absence of Baoulites and Ptcychocerac, especially the former, is rather 
surprising. On the whole, as previously remarked and as shown in the 
tables on previous pages, the Seymour Island fauna is more closely related 
to New Z^land than that of any other country. 


FOSSILS POUND WITH THE AMMONITES. 

Remains of a large number of organisms have been found in association 
with the ammonites. 

The plant-remains are described by Mr. W. N. Edwards in the present 
volume (pages 121-128). 

An echinoid was sent to Dr. Bather ; he forwarded it to Professor 
Hawkins, who was good enough to examine it, and he remarks that it is 
probably a true Hemiaster, 

Dr. Smith Woodward was good enough to examine the fish -scales, and 
detected some that were characteristic of Cladocyclus, a fish of the Cretaceous 
family Ichthyodectidae. 

Two species of brachiopods were sent to Dr. J. A. Thomson, who 
forwarded them to England, but no report has yet been received. 

There are about twelve species of gasteropods, which include a form 
close to Amberleya smnigera Wilckens, from Seymour Island. 

The lamellibranchs include a species of Thyasira close to T, toumsenii 
Wilokins, from Seymour Island. It is hoped to classify the species of 
gasteropods and lamellibranchs next year. 
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A New Species of (hmunditea from Kawhia, New 

Zealand. 

By P. Makshall, M.A., D.So., P.6.S., F.N.Z.Inst., Hutton and Hector 
Medallist, N.Z. Institute. 

[Read before the Wellington PhUoaophioal Society^ 8ih October. 1924 ; received by Editor.. 

9th October, 1924 ; iaaued aeparatily, Ibth March, 1926.1 

Plates 48-54. 

Well-pbsserved fem-foliage has long been known to occur in the Jurassic 
rocks of New Zealand. The best-known localities are Waikawa, in the 
extreme south-east of the South Island ; Mataura, about forty miles to 
the north of Waikawa ; and a place a short distance south of the Waikato 
Heads, in the North Island. The localities in the two Islands are separated 
by about six hundred miles. This foliage has been mentioned under a 
considerable variety of names. Unger (1864) called it Polypodium Hooh’ 
MOteri. Hector (1^6, p. 66, fig. 3) referred to foliage of a similar nature 
as Pecopteris grarldu. llforshall (1912) has referred to the ordinary kind of 
foliage under the name Alethopieria. Arber (1913), however, has pointed 
out that this common type of foliage is properly classed in the well- 
known genus Clodophlebia, and he indues it provisionally under the name 
C. auatfolia Morr. Though foliage has often been collected, associated 
stems have sddom been found. Dunlop and Gibbs collected two near 
Gore in 1905, and these have been described by Kidston and Gwynne- 
Vaughan (1907) under the names Oamundites Duruopi and 0. Oibbiana. 

No fem-stems have yet been described from the Jurassic rocks of the 
North Island. A well-preserved specimen was collected in 1902 at Motu- 
tara Point, on the north shore of EAwhia Point. It was taken from 
the centre of a large spherical concretion in a fomation frSm which the 
following Mollusca have been collected: Peritphinctes broumei Marshall, 
Periaphinctes sp. Boehm, PhylioceroB hawhiae Marshall, BekmwUea oandi- 
culatua atuitiaiMoua Hauer. These fossils give a basis for estimating the 
, geological age of the formation, and it is considered by Boehm (1911) to be 
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Grenzschiohten zwisohen Jura und Kreide.” New Zealand geologists 
place the beds in the Upper Jurassic.'" 

No fem<foliage has yet been found in these beds. The nearest point 
at which it has been found is at Hochstetter’s locality, about thirty miles 
farther north. The species found there was CladopUebis mstralis Morris, 
already mentioned, and also a species of Sphenopteris, On examination 
the fern-stem proved to be in an excellent state of preservation. It is 
generally similar to other described species of Osmundites, but the leaf- 
bases appear rather more numerous and smaller. 

The specimen, originally much longer, in its present state is 6 cm. long 
by 42 cm. in cross-section. It consists of a stem covered by leaf -bases 
ten layers thick. The stele measures 18 mm. in diameter ; the pith, 5 mm. ; 
the xylem ring, 1 mm. ; the inner cortex, IJ mm. ; and the outer cortex, 
4 mm. in diameter. Each of these regions is quite circular, as the 
specimen has been altogether free from the effects of pressiire. The 
diameter of the pith is much greater with reference to the width of the 
xylem ring than in Todea (Leplopteris) mperha and J. hymenophylloideSy 
but less so than in Todea barbaray from which, however, it differs in 
several important respects, especially in the continuity of the xylem ring. 
It is considered that the structure is sufficiently distinct to justify the 
creation of a new species. 


Osmundites aucklandicus n. sp. 

Description of the Stem^ 

(a.) The Pith, — This is somewhat imperfectly preserved and appears 
to have shrunk before fossilization. It consisted mainly of thin-walled 
parenoh 3 mia, but occasionally some of it is Bolerenchymatous, though such 
strands are quite irregularly placed. No trace of xylem tracheids could 
be seen anywhere in the pith, and no internal phloem could be seen. 
In the cross-sections shown in the figures the structure is not well shown. 
Longitudinal sections are far more satisfactory, but none of these are 
figured. 

(6.) Xylem Ring. — This consists of about forty to fifty strands of 
xylem, forming a most complete ring, and separate by extreml^ narrow 
bands of parenchyma often only one cell thick. The thin separating bands 
of parenchyma are always connected with the xylem sheath and are clearly 
continuous with. it. In about one-third of the bands the parenchyma 
does not extend inwards to the pith. The xylem ring is ten or eleven 
elements wide, those near the periphery being of smaller diameter than 
those near the inner border of the ring. The xylem ring thus has 
about as many strands as that of 0 , skidegatensis and 0. Kolbei, but 


* In 1916 Dr. C. T. Treohmann took to England a oolleotion of Now Zealand 
JuTUMio foBsihi, and subsequently wrote an important paper on the Jurassic rooks of 
New Zealand {Q.J.0,8., vol 79, pp. 24a->312). Dr. Spath described and classified the 
ammonites in this oolleotion, and reviewed the previous literature on the subjeot. The 
species of Ifollusoa from the Kawhia localities Te Pud and Motutara were reclassified 
as follows : The ammonites VKLigiUa hectori Spath, StreUUes motutarunus Boehm, 
Aulaoos^inctoides broumei Marshall, A. sp. indef., A, marshaUi Spath, were considered 
to indicate a Tithonian age; BeUmnopsis sp., Kimmeridgian ; Discina hawhiana 
Boehm, Upper Jurassic. Two additional MoUusca, Lima aff. giganka Sow. and Belem- 
niks camutcuiaiut auoklandieua Hauer, were not regarded as indicating any special 
jhorison* 
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the^ are much more numerous than in other species, exoe'inting 0. Dunlopi, 
which is described as having a continuous xylem ring/ On the other 
hand, the thickness of the ring is less than in 0. BhaJ^atensis and 
0. Kolbei, but greater than in the other species. It is doubU^uI whether 
these characters in themselves are of any value for specific distinction. 
In longitudinal section the walls of the tracheids are clearly reti;culately 
pitted as described by Kidston and Gywnne-Vaughan. In the Jarger 
vessels the pits are multiserial, but they are seldom in vertical nows, 
(cf. Zalesskya gracilis Kidston and Gwynne- Vaughan, pt. 2, pp. 221, 22.2). 
In transverse section the structure is rather peculiar, and more resemble..** 
that of Zalesskya than any described species of Osmundites or Tadea. 
As seen in transverse section, an empty space extends along the centre of 
the cell-wall, but there is a thin black line which appears to extend along 
the whole length of this empty space. The empty space is most notice- 
able at the comers where three or more tiacheids meet. At the angle there 
is an empty three-cornered space with a three- or four-rayed black star 
within it. In Plate 61, fig. 2, it is clearly seen that the ray of the star 
forks where the three-cornered space passes into the linear space between 
the adjacent cell- walls. In Zalesskya Kidston and Gwynne- Vaughan show 
no empty spaces, and in Osmundites and Todea the black line is not seen, 
while the empty three-cornered space at the angles is not present:, and 
again the linear space between the adjacent cell-walls is interrupted where 
the buttresses between the vertical rows of pits are situated. It is thus 
evident that the structure of the xylem consists of tracheids almost 
separated from one another. Wherever the tissue is fractured the crevice 
runs along the centre of the tracheid waUs. The present species, there- 
fore, has a more continuous central black line .than Zalesskya, and a more 
pronounced development of the vacant spaces in the tracheid wall than 
Osmundites and Todea. 

(c.) The Xylem Sheath. — This is about three layers of cells thick. The 
cells are of relatively smaller diameter than the tracheids and have 
much thinner walls. The cells are elongated and pointed. As previously 
mentioned, the xylem sheath is always connected with the parenchyma 
that separatt^s adjacent xylem bundles. In both longitudinal and trans- 
verse sections the structure of the xylem sheath and the separating 
parenchyma appears to be identical. Conspicuous difierenoos distinguish 
this parenchyma from the short-celled tissue of the pith. It is therefore 
suggested that the parenchyma bands are derived from and are a part of 
the tissue of the xylem sheath, and not of the pith. The idea is supported 
by the apparently similar nature of the granular matter that fills the cells 
of both of them. That the parenoh 3 rma bands are derived from the 
xylem sheath has been proved by Gwynne-Vaughan (1911) in the case 
of Osrnunda regaUs, 

(d.) The Phloem. — This forms a continuous layer of nearly uniform 
thickness outside the xylem sheath. It consists almost entirely of sieve- 
tubes, some of which have a diameter little inferior to that of the majority 
ot the xylem tracheids. In longitudinal section the sieve-plate structure 
can be mstinetly seen. The exterior laver of the phloem is composed of 
tangenti^y elongated cells, but they do not show very distinctly in any 
of my preparations. 

(e.) The Inner Gcftex.— This consists of thin-walled parenchpiatous 
tissue, but, like thepith, it appears to have shrunk greatly before fossiUsa- 
tion took place. There are two rows of leaf-traces in &is inner cortex* 
Each of the rows has about twelve leaf-traces. 



Taavs. N.Z. Ikst., Vol. 56. Plats 48. 



Fio. 1. — TisiMvarte aeotioa of item of OrnnwuUU* awsiAamdiewt ; x 2. 

Fio. 2.— Tnuosyme aeotioii thowing pith, xylem ring, and part of imnsr cortex ; x 15. 

Uf protuberance on ring in prepmtion tot formation of leaf-tiaoe ; 6, Imd- 
trace jort departing from xylem ring; c, leaf-traoe further dereloped, 
ahowiim one root ; d, completely formed departing leal-trace, showing two 
roote^veloping latei^y. x 15. 


Tkans. N.Z. Inst., Vol. 56. 


I^TK 40. 




Fio. I. — ^Transvenie leotion of OtmundUee aucklandidus showing portion 
of xylem ring nnd of inner and outer oortex with two roots ; x 10. 
At a and b two leal-traoes departing without leaving any leaf-gap 
or band of parenobyma in the xylem. 

Fig. 2. — Portion of outer part of xylem ring showing leaf-gap (Ig,), 
xylem sheath (x.s.), pi^ of xylem ring (x.), sieve-tubes of phloem 
(s.t.), endodermis (e.), inner oortex (t.e.); X 100. 



Tuaks. N.Z. Inst., Vol. 6G. 


Plate 50. 







Fio. 1. — ^Portion of outer part of xylem ring showing leaf -gap {Ig.)* Lettering as in 
Plate 49, fig. 2. X 80. 

Flo. 2.--Leai4raoe about to depart from xylem ring ; x 50. A small rook-fracture 
is seen to traverse the tissue along the middle line of the tracheid walla. 




Traks. N.Z. 1r8T., Vol. 56. Platk 61. 



Flo. 1. — ^Leal-traoe just deputed, showing well-developed leaf -gap and 
oontinuous xylem sheath, x 

Fio. 2. — Section of xylm traoheid showing empty spaces at corners with 
three radiating black Unas ; also in some instances black lines 
in centre of empty spaces between feracheid waUa x 806 . 





Tiuks. N.Z. Inst., Vol. 56. 


Platis 52. 




Fio. 1. — Longitudinal section of traoheids showing pitted walls ; x 150. 
Fio. 2.— Leaf-traces passing through inner cortex ; x 60. 



Trans. N.Z. Inst., Vot. 60. 


P 14 ATE 63. 




Fio. 1 .— Leal-traoe {msslng through outer cortex ; x 60. 

Fio. 2.— Leaf-base with stipular wings showing the strands of solerenohyma ; x 15. 




Traks. N.Z. Inst., Yql. 56 . 


Plats 54. 



Fio. 1. — Leaf-trace departing from outer cortex ; x 50. 

Fio, 2.-— Leaf-base with xylem assuming a horseshoe shape ; x 50. 

Pio. 3. — Leaf-base with xylem further developed ; x 50. 

Fig, 4.— Leaf-base showing the formation of sclerenchyma strand within the 
bend of the horseshoe ; X 50. 

Fig. 5.— L^-base with sclerenchyma more developed ; x 50. 

Fig. 0.— Final form of the leaf-b^ near the margin of the specimen ; x 30. 
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(/.) The Outer Cortex^ — There are four rows of leaf-traces in this region 
of the stem, each of which consists of about twelve leaf-traces. The tissue 
of the outer cortex consists of thick-walled sclen nohyma that is of a uni- 
form nature throughout. The roots traverse this tissue as well as that of 
the inner cortex. The outer cortex appears to be much thicker than in 
other described species^ though 0. DurUopi approaches it in this respect. 
The outer part of the specimen consists of closely adherent stipular leaf- 
bases. In these the paronch 3 nna strands have a distribution which 
approaches most closely to that in Todea mperba, though there are con- 
siderable differences. The leaf-traces are given off in a manner very similar 
to those of Todea, The pocket of xylem sheath starts just above the 
actual leaf-trace and gradually extends across the xylem ring, but does 
not alwaytj reach the pith. The protoxylem is at first almost mesarch in 
a few instances, but soon becomes exarch in all. The leaf-trace passes 
through the inner and outer cortex in the usual manner, and acquires a 
ring of each of these tissues during its passage. The form of the leaf-trace 
is reniform until it has passed through the outer cortex, and it then rapidly 
becomes horseshoe-shaped. In passing through the outer cortex the xylem 
of the leaf-trace becomes somewhat smaller, and the number of tracheids 
is reduced. This smaller number is retained tmtil the horseshoe shape is 
well developed. At about the sixth ring of leaf-traces outside the outer 
cortex a small amount of sclerenchyma begins to appear within the bend of 
the horseshoe of xylem ; this soon divides into two strands of sclerenchyma, 
and the leaf-base develops an appearance somewhat similar to that of 
Todea ha/rba/ra. 

This species of Osmundites appears to resemble 0. Kolbei more closely 
than any other species that has been described. Its woody structure, 
however, appears to connect Osmundites with Zatesskya, Though a rela- 
tively early species, it has a complete wide pith without any tracheids ; 
the xylem ring also is narrow with reference to the diameter of the pith. 
The breaks in the xylem ring are very numerous, a fact that is obviously 
related to the large number of leaf-bases. It is clearly seen that the 
parenchyma that breaks the xylem ring is derived from the xylem sheath. 

The type and microscopic preparations are deposited in the botanical 
department, Otago University. 

I am much indebted to Dr. Holloway for pointing out some inaccuracies 
in the proof. 
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1. Introduction. 

This paper is a summary made from a thesis presented in 1920 fur the 
M.A. degree of the New Zealand University. As a description of the 
Cordy’s Flat area it follows to a considerable extent the published work 
of Haast, Hector, and Cox, all of whom were attracted to the locality in 
the early days by the discovery of brown coal. The area described is 
situated just beyond the Whitecliffs Railway-station, forty-two miles west 
of Christchurch, and forms a part of the Malvern Hills. 

2. Physiography. 

Cordy’s Flat is a fairly large depression partly infilled by coarse alluvial 
gravels. Surrounded on all sides by older rocks, it contains isolated coal- 
bearing remnants of a former more widespread “ Cretaceo-Tertiary ” 
mantle (17, p. 345), which have in some places been completely removed 
and in others obscured by the thick alluvial deposits of the Sdlwyn River 
and its tributaries, Glendore and Manuka Creeks. The depression itself 
has been determined by a powerful dislocation, the Cordy’s Flat fault, 
which runs across the flat in a north-east and south-west direction, and 
has a considerable downthrow to the north-west. This is No. 1 of the 
series of subparallel faults described in Professor Speight’s recent paper on 
the Benmore coal area (19, map, p. 620). The higher ridge of the Flagpole 
Hill range has been deeply out to form the narrow gorge through which 
the Selwyn debouches into the north-west comer of the flat. Park (16, 
p. 239) states that a branch of the Rakaia Glacier reached the Canterbury 
Plains via the Selwyn Valley, but in this area there seems to be no definite 
evidence of glacial action, and no need to invoke its agency for a satisfac- 
tory explanation of the surface features. Cordy’s Flat may therefore best 
be described as an intermontane basin arising from the faulting which 
accompanied the elevation and folding of a pre-Pliocene peneplain. 

3. Detailed Stratioraphy. 

A. Ma/Uioi Books, 

Rocks assigned to the Maitai series as defined by Cox (3, p. 24) form 
the greater part of the north-west boundary of Cordy’s Flat from Mount 
Golgotha to the Pig Hill saddle, across which they probably continue 
beneath the recent accumulation of swampy alluvium, silt, and gravels 
until at the Cordy’s Flat fault they butt against the Jurassic sandstones 
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of the Cairn Range. The Maitai rocks consist of greywackes and sand- 
stones which in many places have been rendered slaty by the pressure of 
sharp folding. They are everywhere steeply inclined, and in the bed of 
the Selwyn about a quarter of a mile above the Springfield road-crossing 
they strike N. 40'' W., with an easterly dip of 66°, while the same general 
direction of strike is to be found in the rocks to the south-west of the 
Manuka Range. The greywacke, as shown by thin sections of samples 
from various points, is of a very uniform type, containing a considerable 
amount of calcium carbonate. The rock seems everywhere considerably 



Map of Part of Malvsbn Hills District. 

altered, the sections showing abundant epidote, together with much kaolin^ 
presumably produced by the weathering of potash feldspar. The evidence 
available does not assist in assigning a defimte age to the greywackes, but 
their unconformable relationship to the Jurassic rocks of the Cairn Range 
is discussed in a subsequent section. 

, B. JufOBHO Rooks. 

Rocks of Jurassic age constitute the northern part of the Cairn Range 
from the neighbourhood of Precipice Hill to the Cretaceous outlier near 
Hart’s coal-pit. They are again exposed on the north-western side of 
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Cordy’s Hat, where they form Manuka Range, the series of ridges lying 
at the eastern base of flagpole Hill. Erosion, followed by deposition of 
river-gravels in the intervening valley, has made impossible any definite 
statement of the exact stratigraphical relationship between the beds in 
the two areas, but they are lithologioally similar, and in all probability are 
continuous under the gravels of the fiat at no great depth. 

Extensive surface dumping, due to the steepness of the slopes and the 
incoherent nature of the strata, the masking of the base by accumulated 
talus, and the thick mantle of vegetation, render the accurate observation 
of the structure of the Cairn Ra^e difiicult. In their brief references to 
this locality both Haast and Hector seem to have overlooked the structural 
importance of the Cordy’s Flat fault, the scarp of which is preserved in 
the northern extremity of the range. Here the greensand strata of the 
Cretaceo-Tertiary ” outlier may bo traced for some distance up a ravine- 
Uke gully, the course of which seems to have been determined by the 
infold of a local syncline. The south-easterly dip of the greensands is 
somewhat flattened until they disappear beneath an accumulation of talus 
material just below the sharply-defined shoulder of the fault-scarp. 
Immediately above this are extremely brecciated argillites and decomposed 
greywackc, with a thin coaly band showing distortion of dip, the whole 
resting against the slickensided surface of sandstones with plant-remains 
similar to those exposed a little farther south at the summit of the range. 
Though considerable movement has occurred here, it is evidently not in 
the plane of the major fault, which, some few yards farther down, is 
completely obscured by slip-debris. 

The strata exposed here strike east and west, with a southerly dip ; the 
fault runs north-east and south-west (magnetic), with downthrow to the 
north-west; while the sandstone bands of the southern side of the gully 
are inclined north-north-west. Thus the general structure here is charac- 
terised by synclinal folding with faulting. 

From the summit of the ridge a^ve the fault-scarp to the foot of 
the range below the plant-beds the downward succession of strata is as 
follows : — 

(6.) (a.) Soft friable sandstone, or freestone,” light-coloured, com- 
posed of loosely-cemented c^uartz-grains with occasional 
irregular secretions of iron oxide. 

(6.) Similar rock to above, but with a fine lamellar banding, due 
to deposition of reddish ferruginous material in alternating 
layers. 

(5.) Bands of earthy and coaly shales varying in thickness from a 
few inches to several feet. These occur at more or less regular 
intervals, and interstratified with them are — 

(4.) Fine-grained sandy conglomerates, passing down into thick beds 
of coarse incoherent conglomerates composed of rounded 
pebbles of greywacke and sandstone. 

(3.) Mi^ve ban(b of compac^ hard deep-brown sandstone which in 
many places has a thin platy horizontal parting as well as 
vertmal jointing. 

(2.) DuU-brownish earthy sandstones in relatively thin bands, con- 
taining plentiful fragmentary plant-remains in a remarkably 
^ood state of preservation. 

(1.) Tm bands of a particularly hard compact sandstone, so cal* 
careous as to show abundant white calcite on cross-fracturing. 
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The highest portion of this northern range is the denuded crest of an 
anticline, the be^ observed dipping north-north- west at an angle of 10° 
to 15°. The numerous alternations of sandstones, conglomerates, and shales, 
with great variation in thickness, indicate long-continued oscillation of 
base-level. 

• Plant-beds . — The best exposure of the plant-bearing earthy sandstones 
occurs immediately below the point where the upturned edges of the con- 
glomerates, sandstones, and shales of the northern part of the Cairn Range 
are exposed at its summit. The downward succession of strata here may 
be summarized as follows : — 

(7.) Fossiliferous sandstone — a thin band containing very plentiful 
plant-remains. 

(6.) filack earthy shales attaining a thickness of 25 ft., containing 
rapidly-alternating clayey streaks. 

(5.) Hard calcareous sandstone — unfossiliferous thin band. 

(4.) Black shales resembling (6)— 10 ft. 

(3.) Sandstone like (7), but plant-remains not abundant. 

(2.) Coarse conglomerates — 6 ft. 

(1.) Sandstone. Plant-remains occur very sparingly. 

Shales with interstratified sandstones and conglomerates continue to 
the foot of the range, but the richly fossiliferous bands are restricted to the 
upper horizon. 

Below the plant-beds the face of the hill has been covered with slumped 
blocks from landslips. The presence of massive grejrwacke crags on the 
summit of the ridge behind an isolated farmhouse suggests that the central 
part of the Cairn Range consists of greywacke. The strike of the greywacke 
is approximately north and south (magnetic), and the beds are almost 
vertical It appears, then, that the Jurassic rocks of the northern part of 
the Cairn Range form part of a large anticlinal fold over this greywacke 
core, with which they are sharply unoonformable. 

The Manuka Range, on the opposite (or western) side of the Selwyn, is 
so densely covered with stunted scrub that only one outcrop of the com- 
ponent rocks was found. A small landslip reveals the following ascending 
sequence of strata : — 

(1.) Compact sandstone with plant-stems in position (in bed of small 
stream). 

(2.) Much-weathered crumbly argillite. 

(3.) Brown coaly shale in thin bands ; dip, N.W. 30°. 

(4.) Argillite with ferruginous concretions. 

Some distance above are the following : — 

(5.) Fine sandy conglomerate. 

(6.) Coarse incoherent sandstone and greywacke conglomerate. 

Thin sections of pebbles from the conglomerate (bed 6) show them 
to be largely gre}rwackes identical in character with the Maitai greywacke 
described above, and with the pebbles of the Cairn Range conglomerates. 
The conglomerate may be traced along the summit of the Manuka Range, 
its general strike bein|; B. 10° N. At the northern extremity of the range 
the Maitai greywacke is found in situ, but no contact is ex^sed. 

Vnoofformity betweon the Maitai Oreywackes and the Oaim Range Beds . — 
The nature of the Cairn Range conglomerates demands the existence of the 
urevwackes prior to the deposition of the Cairn Range beds. Haast over- 
looked this point, and, regarding the latter beds as inferior in position to 
the greywackes ^ the Selwyn Gorge, stated that they were the oldest 
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representatives oi the PalaeojBoic strata of the Malvern Hills (8, p. 63). At 
the same time he remarked that the particularly incoherent matrix of the 
conglomerates, and the general nature of their component pebbles, would 
almost suggest that they consisted of post-Pliocene alluvium. He noted, 
too, the occurrence of plant-beds in which he obtained species of Tamiopteris 
and PecopUris ; but, being unable to reconcile the presence of Tamiopteris 
with his classification of the Cairn Range beds as Upper Palaeozoic, 
he held that its occurrence did not outweigh the stratigraphical evidence 
(8, pp. 6-7). 

There is, then, no doubt that there is an unconformity between 
the beds of the Cairn Range and the gre 3 rwackeB, and that the latter are 
the more ancient rocks. This is not merely a local break in the sequence, 
because the gre 3 rwackes are found to lie unconformably below the con- 
glomerates of the Cairn Range t 3 rpe in many places in this part of the 
Malvern Hills. 

The fossil flora of the Cairn Range has been described by the late Dr. 
E. A. N. Arber from specimens collected from the plant-beds by Professor 
R. Speight (iV.Z. OeoL Surv. Pal, Bull, 6, p. 11). Arber considered these 
beds to be Lower Jurassic, though, as he remarks, '' were a more extensive 
flora known from them, this conclusion might well require revision.” 

C. Mount Misery RhyolUes, 

Mount Misery (1,910 ft.) is a dome-shaped mass of rhyolite rendered 
somewhat irregular in outline by erosion. Its western slope is marked 
by the steep fault-scarp which has determined the position of the coal- 
measures at its foot. On the summit are massive projecting rocks which 
would almost suggest extensive dykes, but the general lithological 
resemblance of all the rocks renders this unlikely. Mount Misery was 
obviously not a volcano of the ordinary explosive type, but probably was 
formed by slow accretion of a viscous lava by endogenous growth. Hutton 
referred the lavas to the massive accumulations of Richthofen ” (11, p. 41) 
From the summit of the mountain an easy descent is made to two lower 
ridges of rhyolite containing well-preserved garnets. Lying against the 
south-eastern side of the mountain is a great sequence of coaly shales and 
rhyolitic conglomerates. 

Examination of thin sections of the rock from several points shows some 
slight variations in type. Some are rich in garnets, which are absent in 
others. Many of the sections exhibit a glassy base in which flow-structure 
may or may not be apparent ; others have a groundmass which is completely 
though minutely crystalline and shows no evidence of fluxion. Cox 
(3, pp. 107-9) describes several examples of rhyolite from various localities, 
and considers that some possess an isotropic vitreous groundmass, while 
in others he remarks on the ** devitrification ” of the groundmass and the 
absence of flow-structure. 

In some sections the groundmass consists of a micro-crystalline complex 
of quartz and feldspar too minute for individual identification, while in 
others it is almost completely isotropic with a dull felsitic appearance. In 
several the larger particles of the groundmass rive a somewhat tufaceous 
appearance. The phenocrysts include quartz of very variable sizes, often 
showing considerable corrosion at the edges and somethmes a distinct 
brecciation, suggesting movement while cooling. Orthoclase is an abundant 
constituent, with rare plagioclase. Garnets, if present, are clear and well 
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preserved, or completely weathered to a deep-brown ferrous substance like 
haematite. Biotite in scattered flakes may show alteration to magnetite, 
which seems always present in scattered grains or secondary patches. 

The age of the rhyolites seems definitely fixed as Cretaceous, since, as 
Cox observed (3, p. 39), rhyolite tufls and conglomerates occur inter- 
stratified with Cretaceous coals. But Marshall (14, p. 21) refers all this 
series of acid and intermediate rocks to his Trias- Jura system, while Park 
considers that the date of their eruption lies between the close of the 
Jurassic and the commencement of the Eocene (16, p. 83). 


D. Coalrmeasures, 

Discontinuous fragments of the Cretaceo-Tertiary ” coal-bearing 
series occur in many places in the neighbourhood, but in Cordy’s Flat 
workable coal is found at — 

(a.) Hart’s Coal-pit — situated on the northern (or left) bank of the 
Solwyn River, just below the entrance to the gorge. 

(6.) Hill’s Coal-pit — on the Steventon Estate, in the central portion of 
the flat. 

(c.) St. Helens Coal-pit — locally variously known as Wilson's, Levick’s, 
or Sutherland’s — at the north-western base of Mount Misery, in 
the valley of Glendore Stream. 

These occurrences obviously represent remnants of a former more wide- 
spread field of a somewhat lenticular shape. That they now occupy the 
floor of the basin must be ascribed to the Cordy’s Flat fault, on the down- 
throw side of which they lie. The comparatively elevated St. Helens seams, 
in close proximity to the fault, and the lower, more distant beds at Hill’s 
coal-pit point to diflferential downthrow, which, greatest in the centre, 
probably determined the rudely semicircular form of the field. Hart's coal 
is quite isolated from the rest, the Solwyn River and the Manuka Creek 
having removed any pre-existing coimecting beds and deposited a great 
depth of alluvial gravel. If coal-measures yet exist beneath these gravels, 
the remnants will be so small and will cut out so quickly against the fault 
as to make them not worth practical consideration. Snob’s Hill, in the 
centre of the flat, has been prospected for coal, but has been found every- 
where to consist of gravel. 

Remnants of the Cretaceo-Tertiary ” sediments lie to the south-east 
of Mount Misery, stretch across the Selwyn River at the rapids, and bend 
south-eastward, again to become coal-bearing in Surveyor’s Gully, behind 
Glentunnel Township. Hector (10, p. 53) thought there were two distinct 
and separate coal-bearing formations in the Malvern Hills, while Haast con- 
sistently refers to the Cordy’s Flat coal-measures as an outlier of the main 
measures of the district. The weight of evidence is in support of Haast’s 
view. The coal-bearing beds are everywhere of a remarkably uniform 
fineness of grain, .suggesting deposition in shallow estuarine waters of 
sediments derived from a land of low relief. 

Harfs Coal-mine , — An outcrop of the coal-measures is visible in the 
bend of the Selw]^ River near the Springfield road-crossing at the 
north-east end of Cordy’s Flat. Here an intrusion of dolerite has lent 

E rotection from erosion. The seauence at this place is somewhat obscured 
y debris from the old mining arives, and the dip of the strata has been 
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much disturbed by the intrusive rook. The beds exposed are as follows, 
in ascending order: — 

1. (l.j (Lower) Sandy shales, 8 ft. Baked white or greyish-white 

along whole length of exposure. 

(2.) Carbonaoeous shales, 8 ft. Less metamorphosed than pre- 
ceding. 

(3.) Sand and sandy shales, 20 ft. Contain bands of impure 
lignite. These strike north and south (magnetic), and dip 
E. 5°. Farther up the river the strike is north -north-oast, 
and dip B.8.E. 20®. 

(4.) Surface gravels, 8 ft. 

From here to the base of the Cairn Range the following sequence is 
encountered : — 

2. White quartz sands, streaked and stained by iron oxide, which 

strike north-east, and dip uniformly S.E. 30®. These sands 
are used to some extent for moulding purposes. Together 
with the underlying shales they have a total thickness of 
300 ft. 

3. Calcareous sandstone, slightly glauconitic. Strike, N. 40® E. : dip, 

E. 30®. These cap the ridge above the sand. 

4. Sands, 200 ft. 

5. Calcareous sandstone, passing down into a band consisting almost 

entirely of remains of Conchothyra parasitica Hutton, exposed 
in the gully at the foot of the Cairn Range. 

Hart’s coal-mine has long been abandoned, though it attracted the 
attention of the early geologists on account of the semi-anthracitic nature 
of the coal altered by the dolerito sill. This coal was soon worked out, 
but the reports mention the discovery of a thick seam of good brown coal, 
which was not mined on account of the water encounter^, 

HiU*8 Coal'’fnine,—A long ridge not rising more than 160 ft. above the 
flat, and extending from the front of the Steventon Homestead to the 

E resent workings, is composed for the greater part of its length of thi. 

asal beds of the Cretaceous series, but no actual contact with the grey* 
wackes is visible. A small exposure in a little gully opposite the wool-sh^ 
shows the following beds, in ascending order : — 

(1.) Sandstone — thiok, red, highly ferruginous. 

(2.) Clays. 

(3.) Black shales 1 ft. 6 in. thick, containing compressed shiny plant- 
remains, and having oonohoidal fracture. 

(4.) Fireclay, typically hard, with concretions of ferruginous sand- 
stone. 

These strata dip S.E. 30®, and have a total thickness of about 60 ft. No 
further outcrop is seen for a long distance, but the beds exposed in 
prospecting-sh^ts sunk in various places by the present ovmer of Steventon 
have uniformly a dip of 30® 8.B., and a total ^clmess of at least 760 ft. 

As a result of this prospecting a permanent drive dipping south-east, 
at 20® was opened. It passed through an irregularly vertical wall of 
dolerite, 8 ft. thiok, at 17 ft. from the entrance. This is probably an 
upward extension of a sill, and it turns over near the roof, apparently to 
continue as a sill on an upper level. Immediately beyond the dolerite 
is a 3 ft. 6 in. seam of breociated altered coal, increasing in thickness to 
3 ft. 9 in. This drive opened up a good s^m of a very fair quality brown 
coal, which has since been worked extensively. 
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At the foot of the ridge is the entrance to a drive excavated in 1871, 
and described by Haast in his report of that year (8, pp. 51-52). Though 
about 400 tons of coal was min^ from a shaft near this point, the field 
seems to have been abandoned early, for no mention of it is made in 
Lindop’s reports of 1885. The present owner of the property had the 
drive reopened, thus providing a good opportunity for re-examination of 
the relations between the coal-bearing beds and the intrusive igneous rock, 
by which they have been much altered. Haast concluded that, contem- 
poraneous with the deposition of the coabbeds, there were flows of basic 
lava, above which shales and coal-seams were subsequently deposited. 
Though a detailed description of the drive is rendered unnecessary by that 
of Haast, examination shows that the dolerite is not the remnant of 
successive lava-flows, but represents a single large intrusion. The following 
observations made in the old drive support this view : — 

(a.) Though the intrusion conforms generally to the bedding-planes of 
the strata, in several places it breaks across them vertically, to continue on 
a higher level. 

(5.) Numerous projecting veins and tongues of igneous rock pass both 
upwards and downwards into the neighbouring beds. The intrusive rook 
itself shows a rude polyhedral parting on both upper and lower surfaces. 

(c.) The underlying and overlying bexls are equally altered by heat and 
pressure. Coal in contact with the intrusion has a highly developed 
columnar structure, and is semi-anthracitic above and below. 

(d.) Where the intrusive rook has passed through beds of coal or car- 
bonaceous shale it is itself completely altered to a dull-green earthy mass. 
The dip of the beds is very irregular at many points. 

(e.) Many of the marginal columns of coal and indurated shale show a 
bending towards the inner end of the tunnel. If this be taken as indicative 
of direction of flow, the rock must be regarded as intrusive. 

8t Helens Coal-mme , — This mine is not mentioned in Haast's reports 
on the Malvern Hills, nor did Cox refer to it in his reports of 1877-78, 
though he then inspected all the mines in the neighbourhood. In 1883, 
however, Cox mentions it as ** Wilson’s mine,” givmg a section showing 
what he thought to be a north-easterly extension of the Brockley dyke, 
which he expected to have a metamorphic effect on the brown coals 
•(3, p. 34). A. N. landop gives a brief account of workings here (13, p. 17). 
There seems to be no evidence whatever of a continuation of the Brockley 
dyke as suggested by Cox. 

The whole area has been prospected in recent years, and many old 
workings have been reopened. Data obtained from these explorations 
correspond roughly with Lindop’e description. He, however, had taken no 
account of an 8 ft. seam some 40 ft. below the level of those previously 
worked. The seam recently worked here, known locally as ” Wilson’s 
seam,” is 5 ft. to 6 ft. thick. An old dip drive following the seam was 
reopened and then continued, levds in the coal being set off at 124 ft., 
160 ft., and 200 ft. from the surface. Overlying this seam there is about 
15 in. of a poor fireclay, followed by 15 in. of c^, and a little above this* 
there is a further 3 ft. to 4 ft. of coal with a band of ironstone 6 in. from 
the roof. There is a coalnieam 4 ft. to 5 ft. thick a little below Wilson’s 
seam, with an 8ft. seam about 40ft. lower. The coal-seams here dip 
uniformly at 30° to the south-east, but terminate in that direction at the 
Cordy’s flat fault, which brings the coal-measures against the Mount Misery 
rhycmte. 
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Iniruswe Igneous Rooks in Coal-measures. — These are exposed at the 
workings of both Hart’s and HilFs coal-pits, and have been referred to 
previously as doleritio intrusions penetrating the ooaL Haast mentions the 
association of coal with igneous rock at Hart’s mine in his report of 1871 
(8, p. 52). He gives (8, p, 16) a plan and a section indicating that he con- 
sidered the intrusion which has caused the alteration of the coal to be 
a large vertical dyke striking S. 15® E. to N. 15® W. (magnetic), with a 
thickness of some 18 ft. Examination of the locality on several occasions 
has failed to reveal any evidence in support- of this description, and the 
direction of strike given by Haast cannot be inferred from the only outcrop 
now visible. He may have observed the loose weathered and rounded 
dolerite boulders which occur for a hundred yards along the river-bank, 
thereby arriving at an approximate north -and -south direction, but these 
boulders are obviously not in situ and their presence here is quite fortuitous. 

The one outcrop of igneous rock as seen at the bend on the river-bank 
is so small that no dehnite statement as to the size and extent of the intrusion 
can be made. The underlying strata cannot be seen, but the upper surface 
of the dolerite is in contact with a clay bed dipping S.E. 30° and showing 
every indicarion of having been baked. Also, just round the point, a sandy 
shale is found to lie almost hat, and to be considerably baked and hardened. 
Comparison with the dolerite at Hill’s mine, and the absence of any other 
igneous rock except the boulders previously mentioned, indicate that the 
intrusive is not a dyke, but a sill lying between the bedding-planes of the 
strata and dipping with them S.E. 30°. There seems no reason to doubt 
that the dolerites of Hart’s and Hill’s mines belong to the same sill, their 
extension across Cordy’s Flat being obscured by river-erosion and gravel- 
deposition. Haast (8, p. 51) states that the dyke ” of dolerite (also 
described elsewhere as “ interbedded sheets ”) exposed in Hill’s mine forms 
also the eastern comer of Mount Golgotha. This seems very probable, for, 
though the outcrop observed by Haast has since been obscured by cultiva- 
tion, isolated small blocks of dolerite have been found here. The occurrence 
of basic sills in New Zealand is not common, and the only reference to them 
so far as the Malvern Hills district is concerned is that made by Park 
regarding their effect on coal (16, p. 50). 

Exainination of thin sections of the igneous rocks from Hart’s and 
Hill’s mines show that they are holocystalline dolerites of medium basicity. 
Hutton (12, p. 130) descries the rock from Hart’s as an augite porphyrite. 
But the igneous rocks are distinctly not porphytitic in structure, and 
the occurrence of olivine and labradorite, the holocrystalline even-grained 
structure, and the doleritic relations of the augite and feldspar leave no 
doubt as to their proper classification as dolerites. The rock from Hill’s 
shows labradorite in laths and small crystals of uniform size, ragged crystals 
and grains of augite sometimes completely enclosed by feldspar laths, oUvine, 
magnetite, and various alteration products. That fron Hart’s is remarkable 
for abundant calcite, the highly altered nature of the rock suggesting this 
to be secondary, as much of it occurs in veinlets due to infilling of cracks. 

Effect of Igneous Intrusions on Coal. — At Hart’s mine the high-grade coal 
due to the intrusion of dolerite into the coal-measures has been entirely 
mined, but at Hill’s mine a bright semi-anthracitic coal is still observable. 
Where in contact with the dolerite sill it is genei^y characteiu^ by 
brecciation and oohunnar jointing, and by being bright, hard, and clean 
to the touch. But within a comparatively short distance from the sill 
which has been responsible for the alteration it approaches more and more 
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to the original type of brown coal. A good many analyses of samples of the 
altered coal are available. These show the general nature of the alteration, 
with a gradation from anthracitic coal to altered brown coal to normal 
hydrous brown coal (10, p. 54; 7, p. 140; 9, p. 19; 6, p. 565). The 
alteration of the Cordy’s Flat coals is not such as to produce the property 
of coking, and they merely approximate to the anthracitic type. They are 
simply brown coals modified only in close contact with intrusive rocks by 
the loss of water, or volatile hydrocarbons, or both. The extreme product 
of alteration in contact with the neighbouring Brockley dyke is a natural 
coke. 

Age of Dolerites. — The date at which the dolerites were intruded into the 
coal-measures cannot be definitely stated. They are certainly very deeply 
weathered, but this may be no indication whatever of an early Tertiary 
or a pre-Tertiary age. No assistance is to be obtained from correlation 
with the basaltic flows of the neighbourhood, for the age of these is equally 
uncertain. Although the only definite statement which may be made is 
that they are post-Cretaceous, they are probably to be associated with the 
earth-movements of the Pliocene, and therefore in the absence of evidence 
to the contrary they are here assigned to the later Tertiary. 

Rhyolitic Conglomerates, and associated Sandstotws and Shales,- Con- 
glomerates formed largely of rhyolite pebbles, interstratified with more 
or less ferruginous sandstones and shales, some layers of which are highly 
carbonaceous, are exposed on the eastern and south-eAstern slopes of Mount 
Misery, and at Precipice Hill, where the sequence attains a thickness of 
several hundred feet. These beds are well seen in the small creek which 
comes down to Glendore Stream past the old Mount Misery homestead-site. 
At the entrance to the gully sandstones with ferruginous concretions are 
overlain by shales dipping south-east at At the first waterfall, a 

few chains above this, the sequence is exposed to a lower band of ferruginous 
shales with indistinct plant-remains, surmounted by a fine sandy con- 
glomerate passing up into a hard compact sandstone. These beds dip 
8.E. 20®. Just below the old homestead-site is the horizon of the rhyolitic 
conglomerates. Cox (3, p. 30) described tufaceous beds resting against the 
flank of Mount Misery in this locality, but there is no reason to regard these 
beds as tuffs. The pebbles, thoroughly rounded by water, do not consist 
exclusively of rhyolite fragments, many of them being greywacke. More- 
over, the uniformly fine-grained sandy matrix, the abundant lenticular 
inclusions of coaly substance, and the interstratification with shales and 
sandstones all suggest that they are ordinary conglomerates, the rhyolite 
pebbles of which may well have been derived from the rock forming Mount 
Misery. The conglomerate band at this point attains a thickness of 35 ft., 
and dips at 30® to the east-south-east, a dip which is maintained up the 
stream until rhyolite appears. Underlying this thick band is a bed of 
coaly shale containing a large lenticular mass of conglomerate. From here 
is a succession of hard conglomerate bands, alternating with soft shaly 
layers, giving rise to a series of steps, over which the stream flows. The 
actual contact of the sedimentary beds with the massive rhyolite is not* 
distinguishable, but the latter is encountered just past the second ridge 
and continues to the head of the stream. 

A magnificent exposure at the steep cliff of Precipice Hill facing the 
Selwyn River, north of Whitecliffs Railway-station, shows a great thickness 
of black coaly shales with intermittent thin bands of ferruginous and 
concretionary sandstones, passing up into a thick band of finer and coarser 
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rhyolitic conglomerates^ with a recurrence of the shales and sandstones 
above. The structure here is highly interesting and demands careful con- 
sideration. The strata seen in the clifi dip west towards the Selwyn and 
form the eastern limb of a large synclinal fold. Some 150 yards from the 
face of the precipice, sharply tilted beds of hard reddish sandstone — a sand- 
stone generally occurring at the base of the local Cretaceous — are seen to 
strike north and south (magnetic) and to dip 40® E. Fifty yards nearer 
the precipice hard sandy shales and sandstones with a dip of 40® E. are 
exposed. Thirty yards nearer similar hard sandy shales are seen to lie 
almost horizontally. Beneath the Selwyn River Bridge the same bed dips 
40® E., but the strike is now slightly west of north, owing to synclinal 
twisting. Fifty yards below the bridge the same beds show a north-west 
strike. 

These observations, together with the westerly dip of the Precipice 
Hill beds, supply the key to the structure, and there seems no doubt that 
the Selwyn River here flows over another syncline. The half-mile stretch 
from Precipice Hill to the eastern slopes of Mount Misery is mantled with 
alluvial gravels, but, since the basal b^s of the local Cretaceous are exposed 
in the river, these gravels are probably not very thick. 

The Upper Senonian age of the local coal-measures has been fully dis- 
cussed in connection with fossil remains from Cordy’s Flat and the ^Iwyn 
Rapids (20, pp. 294-305, 337-42 ; 22 ; 21, pp. 260-65 ; 23, pp. 539-44). 

B. Post-Pliocene Oraveh. 

The grading of the Selwyn River channel after the successive periods of 
uplift to which the country was subjected has left thick mantles of gre 3 rwacke 
gravels in various elevated places in the neighbourhood. These, together 
with the very coarse gravels comprising Snob’s Hill, in the centre of Cordy’s 
Flat, must be assigned to the older (Kowai) series of gravels (19). The 
formation of Snob’s Hill is to be attributed to a partial infllling of the 
depression by material brought down from the upper gorge by a river of 
much greater velocity than the Selwyn has at present. Subsequently 
much of the gravel was removed during a period of erosion, leaving Snob’s 
Hill as an isolated elevation. Down-cutting, owing to decreased volume 
of the river and its reaching a base-level across the &it, has now practically 
ceased. 
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Raised Beaches in Teviotdale District, North 
Canterbury. 

By G, J 0 BBERN 8 , M.A., B.8c., Christchurch Training College. 

[Read before the Canterbury Philosophical Institute, 3rd December. 1924 ; received by 
Editor, 31st December, 1924 ; issued separately, 13ih March, 1926.] 

In view of Dr. Henderson’s recent paper on the post-Tertiary coastal 
features of New Zealand (Trans. N.Z. Inst., vol. 55, pp. 580-99, 1924), 
the following note on raised beaches is compiled from observations of the 
coast between the Motunau and Waipara Rivers. The terraces here are 
so well defined that they may often be seen distinctly from the Port Hills 
across Pegasus Bay, and they have previously been briefly described by 
Professor SpeigHl in his paper on the Lower Waipara Gk>rge (Trans. N.Z. 
Inst., vol. 44, pp. 221-33, 1912). Though intermittent uplift is clearly 
indicated along this coast, erosion has been so rapid as to cut away much 
of the original seaward extension of the lower terraces. For this reason 
it is very difficult to get any definite correlation between the river-terraces 
and the remnants of wave-levelled coastal platforms in the same district. 
The object of this paper is to record the heights and distribution of those 
platforms which are of marine origin. 

The Dovedale Area. 

The coastal marine terraces are divided into two groups by the Limestone 
Range, which reaches the coast about midway between the mouths of the 
Waipara and Motunau Rivers. This range, capped by a tilted and faulted 
block of Weka Pass limestone, extends from a point about three miles 
south-east of the Waipara Railway-station to the sea, through Montserrat, 
whence the limestone swings inland, continuing past Vulcan Hill to the 
north of the Motunau River. 

8— Tram. 
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To the north of the bluff, where the limestone forms a steep white cliff, 
the perfect shore-platform of the Motunau widens out rapidly ; but tlie 
present paper is concerned only with the series of platforms to the south 
of the bluff. These are most clearly defined in the Dovedale area, where 
an extensive shelf, capped cver 3 rwhere by marine shell-bearing gravels, 
resting unconformably on slightly tilted marls and sands, has the shape 
of a segment of a circle. It widens out southward from the limestone 
bluff, reaching its maximum width near the mouth of the Dovedale Stream, 
and then tapers to a point towards the mouth of the Waipara. Whereas 
in the south it is deeply dissected by a series of parallel juvenile consequents, 
most of the drainage in the north is tributary to the Dovedale Stream. 
This results in the preservation of a remarkably uniform line of coastal 
cliff, and such a decrease of height inland as to allow the accumulation of 
water in three permanent lagoons on the portion known as Bob's Flat. 

The coastal cliff increases in height from 180 ft. (the actual height of 
a superimposed stream-terrace*) at the mouth of the Dovedale Stream to 
370 ft. where the shore-platform tapers out against the limestone bluff of 
Montserrat. Since all the terraces of the area rise inland, this remarkable 
increase in the height of the cliff and the narrowing of the i)latform behind 
it suggest that to the north the platform was once very much wider, but 
has been cut back by the sea. 

Immediately above Bob s Flat a remarkably well preserved and uniformly 
high remnant of a marine cliff runs almost parallel to the present shore- 
line. This shows a height in front of 650 ft., and is no doubt the former 
seaward edge of a raised beach extending back to the stripped dip-slopes 
of the Limestone Range. This older terrace is notably more dissected 
than those at a lower level, but, owing to the drainage being again tributary 
to the Dovedale stream, the seaward scarp is very uniform and not 
dissected by stream-channels to any considerable extent. At Amuri Bluff 
McKay has recorded the occurrence of marine platforms with Recent marine 
shells at a height of 500 ft. (flep. Geol. Exphr., 1874-76, p. 177), so if this 
terrace be a true marine platform its height is greater than any hitherto 
recorded on this part of the coast. At a point above Trig. D north of the 
mouth of the Waipara a doubtful platform-remnant preserved by a cap 
of hard conglomerate rises from 650 ft. to 700 ft. 

The Mouth of the Waipara. 

t 

In this locality Professor Speight has described a wide coastal plain 
extending southward several miles (Tram. N.Z. Imf., vol. 44, map, p. 223). 
At the river-mouth this is at least a mile and a half in width, rising in this 
distance to a height of 35 ft. at the base of the old sea-cliff on the south 
bank of the river. In places occupied by swamp this plain is little above 
sea-level, and its very recent emergence is suggested by the occurrence of 
patches of well-preserved mussel-shells. On the south bank of the river 
the top of the old sea-cliff is 85 ft. above the juvenile coastal plain, or 
120 ft. above sea-level. From here a wave-cut bench rises inland 165 ft. 
at a point on the Teviotdale Road. The highest part/ of the inner edge 
of the platform is slightly higher than this. At the trig, station north of 
the river the sea-cliff is still 120 ft. above sea-level, but rises northward 
in stages to 150 ft. and 210 ft., which is approximately the height of some 
of the lower remnants along the coast. 
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New Shells from New Zealand Tertiary Beds: 

Part 2. 

By H. J. Finlay, M.Sc., National Eeaearch Scholar in Palaeontology. 

\1itad before the Otago JnstitiUe, JOth June, 1924; received try Editor, Slst December, 
1924 ; ia6^U4id eeparatdy, JMh March, 1926 

PlatPH 65-60. 

Tugali pliocenica n. sp. (Plate 69, figs. 1-6.) 

Shell ancestral to T, colvillensis Iredale and Finlay MS.,* but not so 
high and compressed, with hardly any dorsal carina, squarish and not 
pointed in front. Kadial ribs moderately wide behind, narrower in front, 
but interstices ever 3 rwhere wider and ornament more fenestrate than 
in T, ‘ elegans Gray, from which the new species differs also in much 
smaller size and more conic shell, less widened behind. Sinus rib soon 
trifurcate, and remaining so to margin. Margins as in colvillensis, more 
finely denticulate than in elegans. 

Length, 18 mm. ; height, 6 mm. ; width, 11 mm. 

Locality. — Castleclif! blue clays (Castlecliffian) ; not uncommon. 

Type in Finlay collection. 

Tugali navicula n. sp. (Plate 59, figs. 6-9.) 

Shell very elongate, rather depressed, with coarse sculpture, apex well 
behind. Numerous rather coarse axial ribs, regularly alternately stronger 
and weaker, reticulated by coarse wavy concentric ribs, interstices with 
triangular nodules, leaving irregularly-shaped pits between. Sinus rib 
soon trifurcating and remaining so to margin. Apex at posterior fifth 
of length, low, hardly hooked. Sides parallel, regularly rounded behind, 
more narrowly so in front. Margin with very weak but broad denticulations, 
reduced almost to short grooves on outer edge. Muscle-scars sunken, strong, 
sides long. Groove wide and shallow, distinctly notching margin. 

Length, 17-5 mm. ; height, 4 mm. ; width, 9 mm. (type). Length, 
25 mm. ; height, 8 mm. ; width, 13 mm. (paratype). 

Localities. — Target Gully “ shell-bed ” (Awamoan) ; several specimens. 
Also Ardgowan. 

Type in Finlay collection. 

Easily separated from Recent and other fossil forms by narrowly- 
elongate depressed shell, coarser sculpture, more posterior apex, and 
different marginal denticulations. 

Nobolira n. gen. 

I provide this for a series of shells very similar to Lironoha, but with 
a spirally lirate protoconch, and name as t 3 rpe Lironoha polyvincta Finlay 
(Trans. N.Z. Inst., vol. 55, p. 485, 1924). When discussing this group of 

* In this paper, references to Iredale and Finlay MS.*' are to a systematic and 
nomenolatttral paper which was intended to appear in this volume, but has been held over. 

8 * 
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Rissoids I commented on the discrepant apex of the two fossil species 1 
described, and noted that there seemed to be two parallel groups of these 
heavily-ribbed forms, exactly as in the case of MereUna and Linenisra. 
Since then 1 have Seen abundant topotypes of L, auierit the genotype of 
lAronoha^ and my impressions are confirmed. L, suUri has a smooth, 
rudely-coiled apex, with strong upper ejarina, and seems related to Ana- 
bathronf which has the same texture but several keels on apex, and dense 
axial foliations on whorls. The polyvincta group is a northern one and 
is different altogether, having only the heavy spiral ribs in common with 
its southern twin, otherwise the general facies is quite different ; the apex 
is loosely coiled, with numerous strong spiral grooves but no keels. I have 
numerous undescribed Recent species, all from the north, while probably 
most of the Australian species referred to Lironoha would be better placed 
here. The anagrams Linemera and Nobolira will be useful in recalling the 
genera they simulate in superficial appearance. 

Onustus prognatus n. sp. (Plate 59, figs. 15, 16.) 

Very close to the Recent neozelanicus (Suter), but considerably more 
depressed in relation to width. Finer wavy sculpture on whorls. Incre- 
mental lines on base finer and much less lamellosc. All specimens seen 
have greater part of whorls uncovered, and only a row of small contiguous 
atones at sutures. 

Height, 44 mm. ; diameter, circa 70 mm. 

Locality, — Wharekuri greensands (Ototaran ?) ; type. Also from Clifden, 
Southland, band 3 (Ototaran). 

Type in Finlay collection. 

Struthiolaria prior n. sp. (Plate 56, fig. 17.) 

Ancestral to S, subspinosa Marwick, but differing from it in lower 
peripheral keel (medial on spire- whorls instead of on upper third), leading 
to a much steeper shoulder and consequently different outline of outer 
lip. Finer spiral sculpture (threads hardly at all raised, and very thin, 
interstices many times their width), and coarser nodulation on lower keel 
on body- whorl (about 9 knobs over its length instead of 12). 

Height, 61 mm. ; diameter, 39 mm. 

jLocaZ%.— -Waikaia, in shelly limestone (Ototaran ?) ; two specimens. 

Type in Finlay collection. 

Included by Dr. Marwick in the list of records of S. subspiruosa as 
“ Waikaia (H. J. Finlay) ’* {Trans, N.Z, Inst,, vol. 55, p. 175, 1924), but 
I think there are valid differences. 

Magnatica altior n. sp. (Plate 60, figs. 3, 4.) 

This shell accompanies M, su^ Marwick in the Wharekuri beds, but 
is much rarer. Easily distinguished by its much higher mamillate spire 
and different umbilicus. Oeneral shape that of Uber^ greatest tumimty 
low down. Sides of spire and upper part of body -whorl practically 
straight. Sutures distinct. Aperture oblique. Umbilicus situated low 
down, narrow but quite pervious and funnel-shaped, not rude and 
irregular as in if. suteri, A callus-lobe spreading round it above, and 
into it as a rather thick low funide ; below this a second very thin sharp 
ridge, a depression between the two. Whorls not nearly so vertically 
compressed as in suteri. Aperture much more oblique and shell more 
conic than in . suAerlmdi Marwick, 
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Height, 26 mm. ; diameter, 22*5 mm. 

Locality, — Wharekuri greensands (Ototaran ?) ; a few specimens. 

Type in Finlay collection. 

This species reaches at least three times this size, but no perfect large 
specimens have been seen. Marwick (Tram, N.Z, InsLy vol. 66, p. 666, 
1924) comments on the presence of two forms at this locality, and his 
hg. 5 (loc, cii,y pi. 56) seems to represent a large specimen of aUior, 

Magnatica clifdenensis n. sp. (Plate 60, fig. 3.) 

Allied to the last by its high spire and small pervious umbilicus, but 
differing in the whorls being slightly depressed below suture, thus forming 
a rather stepped spire. Base is more produced, and basal lip more 
narrowly rounded. Umbilicus almost a perfect oval, funicle from callus- 
pad being obsolete ; instead of a thin sharp ridge there is a deep narrow 
funicular groove, slightly indenting margin. Aperture decidedly oblique. 

Height, 35 mm. ; diameter, 28*5 mm. 

Locality, — Clifden, Southland, band 6b (Ototaran ?) ; one specimen. 

Magnatica rectilatera n. sp. (Plate 60, fig. 5.) 

Distinguished from M, snUri Marwick by its rather straight outlines 
above and below shoulder. Spire short, flattened, but slightly tabulate, 
whorls distinct ; keel bluntly rounded, thence very flatly convex till near 
base, which is suddenly contracted. Umbilicus circular, deeply pervious, 
almost perspective ; callus funicle almost obsolete, the lower thiin sharp 
ridge very strong ; margin of umbilicus not rounded as in the two previous 
species but bluntly carinate. 

Height, 21 mm. ; diameter, 19 ram. 

Locality, — Awamoa blue clays (Awamoan) ; type specimen. Also from 
Target QtUly and Bifle Butts ; one specimen from each. 

Type in Finlay collection. 

Possibly Dr. Marwick’s record of M, stUeri from Awamoa refers to this 
species. 

The last three forms and N, sutherlandi Marwick have a more conic 
spire and lower cylindrical and pervious umbilicus than in the suteri- 
approximata line. I would treat Magnatica as a genus, and propose 
Spdaenacca nov. (type. Magnatica aUior nov.) as a section for these forms. 

Uber laxus n. sp. (Plate 60, fig. 1.) 

Shell large, very wide and spreading ; spire rather blunt, less than 
quarter height of aperture with callus, whorls 6, very rapidly increasing, 
surface polished and with smooth appearance but showing growth-lines 
and faint spiral striations. Suture tangential. Aperture widely semi- 
lunar ; outer lip sinuous, slightly concave in middle ; inner lip with 
thick parietal cfdlus, filling umbiUous all but a semicircular moderately 
deep furrow (which does not enter the aperture), and cemented to parietal 
wall along whole outer side ; umbilicus with funicle hidden. 

Height, 34 mm. ; diameter, 32 mm. 

LooMiy, — Clifden, Southland, band 8 (Awamoan 1) ; one. specimen. 

Belated to V, diatUmensis Marwick, but lower and wider, umbilicus 
not pervious, icc. Relative to width of whorls and umbilicus, and size 
of callus, this is the widest Vher known from New Zealand. V, intracrassus 
Finlay and V, waipipiensis Marwick are as wide, but have the aperture 
foroea outwards by a huge callus and a wide umbilicus respectively. 
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Globisinum crassiliratum n. sp. (Plate 60, fig. 6.) 

Closely allied to 6. miocaenicum (Suter), and found with it (though 
much rarer), but differing at sight in higher spire and coarser sculpture. 
Spire about half height of aperture ; sutures cut in, slightly channelled. 
Spiral cords of very irregular width, about 12 on penultimate whorl, flat, 
with furrowed interstices also of quite irregular width, but generally 
narrower than cords. Umbilicus and aperture as in miocamicfiim. 

Height, 13 mm. ; diameter, 11*5 mm. 

Localities. — Otiake, sandy beds above the limestone (Awamoan) ; two 
specimens. Also one shell from Wharekuri. 

T)rpe in Finlay collection. 

Euspinacassis pollens n. gen. et sp. (Plate 55, flgs. 10-12.) 

Shell large, massive, encircled with rows of strong high tubercles ; 
aperture heavily thickened, canal very short, deeply notched behind. Apex 
symmetrical, dome-shaped, of 3 smooth regularly-coiled whorls, nucleus 
minute. Four spiral rows of nodules on last whorl, only the uppermost 
showing on spire-whorls; 11-13 strong pointed upwardly-direct^ spines 
per whorl on top row, about 17 lower blunter nodules on second and tliird 
rows, and many we^k very low nodules on lowest row ; 6-8 low spiral cords 
on base ; whole surface overlaid by very numerous close undulating spiral 
grooves, interstices slightly raised as weak threads. Spiral threads coarser 
and plainer and fenestrat^ by numerous thin axial threads on early spire- 
whorls. Spire rather high, about half height of aperture, outlines straight. 
Whorls mt^ally sharply angled by nodular keel, slightly concave above and 
below, strongly concave between nodular rows on body- whorl. Suture 
strongly undulating, a little out in. Aperture in young shells distinctly 
phalioid, outer lip being thickened and reflexed and bearing several denticles 
below, inner lip merely a thin glaze over parietal wall and pillar, but free 
across excavation above fasciola and forming there a small but pervious 
umbilicus; pillar irregularly plaited and ridged, with one stronger medial 
blunt ridge later forming outer margin of fasoiole. Adult •shell has sides 
of aperture enormously thickened, outer lip very strong and with thickly 
laminate reflexed edge ; inner lip spreading as a massive parietal callus 
almost up to top nodular row, and as a thick free edge across umbilicus 
and pillar, forming another umbilicus on farther side of fasciole ; pillar 
with numerous anastomozing sharp plaits and ridges, fasciole ridge covered. 
Canal very short, at once bent to left and slightly backwards by a strong 
deep notch almost exactly as in Phalium, Adult shell has a second pro- 
jecting varix emerging obliquely from parietal callus. Fasciole with an 
anterior bluntly angular ridge, bounded behind by a sharp keel , a deeply- 
hollowed rounded groove immediately behind it, leading into umbilicus. 

Height, 69 mm. ; diameter, 55 mm. (type). Heiglit, 39 mm. ; diameter, 
27 mm. (paratjrpe). Height 27 mm. ; ^ameter, 18*5 mm. (paratype). 

Locality. — CUfden, Southland, band 6a (Ototaran ?) ; four specimens. 

Type in Finlay collection. 

Congeneric with and very closely allied to Cassis muricata Hector 
{Prog, Rep, Oeol. Swnj, N.Z.^ vol. 9, p. 4), a shell I have not seen, but 
which Dr. Marwick assures me is distinct. He h^ (this volume, p. 319) 
described a shell under the name Phaimm grcmgei n. sp., remarl^g that 
it has rows of strong knobs, and that strong sculpture was used as 
the basis of Echinophoria Sacco, but Cossmann does not think it wortli 
recognition.’’ In any case, Echinophoria is preoccupied. Cassidea and 
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Seniicassis both merit recognition, and the new species does not fall 
comfortably into either, the type of sculpture and aperture being distinctive, 
while at the same time it seems a rather obvious derivative of the Casmaria 
series (or vice 'iHirsa). The step is therefore taken of providing for it, 
muricata Hector, and grangei Marwick a new genus — Enspiftacassis. 

Cirsostrema caelicola n. sp. (Plate 57, figs. 17, 18.) 

Shell stout, large, elaborately sculptured. Apex lost. Twelve stout 
and high minutely -frilled axial ribs per whorl (interstices lJ-2 times their 
width), suddenly de(*ply cut in and smoothed below suture and prolonged 
slightly forward there ; diminishing in width but hardly in height on basi\ 
Varices marked by stouter ribs (about twice width of ordinaiy' ribs), quite 
irregular in disposition. Eleven stronger and wider spirals per whorl, with 
a narrower thread between each two, and sometimes a minute threadlet 
on either side of it: a few fine threads near suture and basal keel; base 
with regular narrow threads with sublinear interstices ; spirals smooth in 
interstices, lamellose over axials. Base flat, with a strong outer keel 
(bisi^cted by a linear groove and raising] more in interstices than on axial 
ribs). Spire tall, regularly tapering, whorls convex ; sutures concealed 
by expansions of axial ribs, but seeming canaliculate because of excavation 
at top of ribs. Aperture almost circular, outer lip thick, frilled, and crossed 
by spiral cords down to basal keel, thence quite smooth and polished along 
widii and flat basal lip to rounded trianguldr pad marking end of stout 
fasciole encircling pillar. Peristome complete, inner li}) thin but well defined 
and blunt, regularly curved. 

Height, ‘19 mm. ; diameter, 21 mm. 

Locality . — All Day Bay blue clays (Awamoan) ; one specimen. 

Type in Finlay collection. 

A most beautiful shell. Closely related to C. lyrala (Zittel), but wider 
and with far more numerous spirals ; especially characteristic is the pseudo- 
canaliculation of the suture, caused by the concave truncation of the ribs. 

Notacirsa n. gen. 

I provide this for Turbonilla oatnamtioa Suter (N.Z. Oeol. Surv. Pal. 
Bull. f5, p. 16, 1917), Suter’s original location was in section Pyrgiscus of 
Turbonilta ; Cossmann (in Marshall, Trans, N.Z. Inst., vol. 49, p. 462, 1917) 
remarked that it was probably an AcisseUa [sic ] ; and I noted (Trans. 
N.Z. Inst,, vol. 56, p. 506, 1924) that it was much better referred to the 
Epitoniidae than to any Pyramid ellid genus. It has an oval aperture as in 
AevrseUa, but an ornament more like Hemiacirsa, from which it also differs 
in its rounded periphery. Epitonium elatum Suter, E. gracUUmum Suter, 
and several undescribed Tertiary species may be named as congeneric. As 
Suter’s original drawing does not well convey the appearance of this shell, 

I present a much magnified figure of a topot 5 q)e in my collection (Plate 56, 
fig. 16). The Aldingan Scalaria (Hemiacirsa) lampra Tate (Trans. Roy. 
Soc. S. Aust., vol. 13, p. 234) is also congeneric. 

Iredalula n. gen. Type : Bela striata Hutton. 

This characteristic New Zealand Pliocene shell presents a most striking 
similarity to Acamptachetus mUraeformis (Brocohi) (Cossmann, Essais de 
Pal. Comp., liv. iv, p. 123, 1901), but the resemblance is quite superficial, 
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as a glanoe at the embryos will reveal. Acamptochetus has, in Cossmann’s 
words, protooonque lisse, paucispin^, formant un gros bouton h 

nuol^ sabd4yi4 ” ; jB. striaUi has a curiously-shouldered disproportionately- 
whorled embryo, the tip globular and a trifle inrolled, the remainder with a 
high blunt k^, shoulder wide and flat, straight below ; obscure cord-like 
lirations (two more prominent on the keel) are very faintly reticulated by 
growth-lines, but the whole is smoothish and polished. The canal and 
whorling are also somewhat diflerent. The shell itself is, in th^ fossil state, 
pure wUte and extremely elegant. Pleurotama aUicinota Marshall and 
Murdoch, another of out most elegant shells, and some undescribed species, 
possess the same peculiar apex and style of shell and are referable to 
this genus, which may be placed in the Neptuneidae Chrysodomidae 
Cossmann) till a better location is found. 


Genus Austrofusus Kobelt, 1879. 

Iredale and Finlay (MS.) show that this comes into use vice Aethocola 
Iredale, and that the Recent spedes takes the name Austrofueus glwis 
(Bolten, 1798). 

Under the name Siphonalia Suter has included in his various lists of 
fossil shells several diverse t 3 rpes. These can be roughly separated into 
two groups — the Yerconellids and the Austrofusids. The typical form of 
Austrofums has somewhat the appearance of a spiny Vercandla with a 
short canal, but the presence of an anterior notch at once removes it to 
the Buccinidao ; in fact, the line of separation between some forms of 
Austrofusiis and Comindla is slight. Auatrofueua, however, has a tail,’^ 
on which the fascicle and notch are placed, while in Comindla these seem 
to cut into the bodv of the shell itself. But perhaps the best and most 
important distinguishing feature of Anetrofusus is the protoconch. This is 
always conic, polygyrate, and sharply pointed, of 3 or 4 smooth whorls, 
followed by whorl with brephic sculpture of curved baokwardly-sloping 
axial riblets, twice their width apart ; while Comindla. has a pauci-spiral, 
globose, slightly asjrmmetrical embryo, with but little distinct brephic 
sculpture. This dinerence in the two genera is constant and very marked, 
and is exactly comparable to a difference between two groups of the 
Mitridae, Austrofuaus having almost the apex of Mitra s. str., while 
Comitidla imitates Vexillum, 

The species at present referable to Austrofuaua may be divided into 
groups by considering the development of ^e canal and the siphonal 
fascicle. Nasstcola Finla/ has been proposed for one well-marked group 
(Tram, N.Z, Inst,, vol. 66, p. 514, 1924), as typified by Neptunea costata 
Hutton. Adhooola beta n. sp. (described below) may be put forward 
as type of another distinct section, for which I propose the new name 
Neocola, Finally, a peculiar development is represented by Neptunea 
aubnodosa Hutton and its allies, and for these I constitute a new genus 
Zdandidla, wi^ that species as type. The classification thus becomes— 
Genus Aua^rofiMua Kobelt, Type, Neptunea nodosa Mart)m (« Drupa 
glana Holten). 

Section Audjro^Jma s. str. 

Section Neooda nov. Type, Auatrofuaua beta n. sp. 

Seotiem Naaaiocia Finlay. Tfjpe, Neptunea ooatata Hutton. 

New genus ZdandiMa, TfypCf Neptunea aubnodosa Hutt. 
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Several other seotionB are separable, but these will serve at present for 
the s{>eoie8 dealt with in this paper. The chief oharaoters of these groups 
are as follows : — 

Austrofusus. — Includes gUms (Bolten), spinifera (Finlay), pagoda (Finlay),* 
acuticostaia (Sut.), qffiliata n. sp., precursor n. sp., UUae Marwick (Tranks. 
N.Z, Inst., vol. 55, p. 197, 1924), and two new Recent species I am 
describing later. Characterized by slight development of the fascicle, which 
is not keeled ; the columellar area is excavated at its join with the parietal 
wall and considerably twisted lower down, but less suddenly and more 
regularly than in the other groups. This excavation makes the pillar 
slightly oblique, and gives the shell a FcrcanelZo-liko aperture. 

Neocola. — Includes flexuosa (Marshall), alpha n. sp., beta n. sp., gamma 
n. sp., apudalpha n. sp., and many other species not treated of here. 
Agrees with Austrofusus s. str. in having a moderately long canal, down- 
wardly produced after the twist, but the shell is smaller and more solid, 
with usually a narrowed and contracted aperture, due to the thick outer 
lip and columella and absence of excavation in l^e latter. The pillar is 
relatively less twisted, but often appears more so owing to the greater 
prominence of the fasciole, which has a marginal carina, sometimes very 
high and sharp. 

Nassicola. — Includes cosUUa (Hutt.), tiassa n. sp., contracta n. sp., and 
'magnifica n. sp. In shape and appearance of canal this distinct group is 
somewhat intermediate between Austrofusus proper and ComineUa, but the 
apex shows that relationship is really with the former. The short and 
rather indistinct canal is bent w'ell to the left, due to the very strong twist 
of the columella (in Austrofusus s. str. the pillar is much less twist^, and 
thence continues with a rotatory motion downwards rather than laterally). 
Notch almost as in Comindla (but less penetrating), deeper and narrower 
than in the typical group ; fasciole strong, keeled. 

Zelandidla. — Includes subnodosa (Hutt.), propenodosa (Bartrum) (with 
whioh I would unite kaawaensis Bartrum), and fatua n. sp. The apex of 
the type is aberrant, not high and conical, but compress^ vertically, like 
the ^ell itself, into a mamillary appearance; 3 smooth, tiny, very 
convex whorls, followed by | whorl with axial riblets. The growth of 
the shell and of the anterior notch, the style of sculpture, and the heavy 
deposit of callus round the inner Up are all abnormal. 

Austrofusus (Neocdla) alpha n. sp. (Plate 57, figs. 1-4.) 

Moderate size, bucciniform, fairly solid. Embryo conic, polygyiate, 
sharply pointed, of 3~4 smooth whorls followed by | whorl with brephic 
sculpture of curved backwardly-sloping axial riblets, twice their width 
apart. Adult whorls 6, with a medial keel, nowhere very sharp, but weaker 
on the first and penultimate whorls, tending to obsolescence on body-whorl ; 
base with no indications of second keel. 11-13 axial ribs per whorl, con- 
tinuous between sutures on first three whorls, thence obsolete on shoulder 
and (except on keel, where they remain as blunt swellings) almost vanish- 
ing on body-whorl and base ; a little more than own width apart. Spirals 
appearing as raised cords of regular strength over whole surface, not more 
prominent on base (though sometimes slightly alternating) ; 11 on pen- 
ultimate whori (excluding occasional interstitials), 6 being on shoulder, 

* New name pmpoeed in Proe, Mai. 8oc., vol 16, pt. 2, p. 103, for JSiphonalia 
iumia Suter, pfeoooujj^ed. 
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about 26 on body-whorl and base ; the three on keel slightly stronger. Base 
rapidly contracted into a short and strongly twisted prolongation, con- 
taining the fasciole, which is very prominent and bordered by a high 
sharp carination. Aperture narrow, rapidly contracted to a short deep 
canal, notched backward but hardly upwards ; outer lip grooved at spirals 
and with short linear ribs farther within. Columella stout, strongly 
twisted and attenuated low down. Parietal and inner-lip callus well 
marked but not strong. 

Height, 27 mm. ; diameter, 15 mm. 

Locality, — difden, Southland, band 4 b (Ototaran ?), also from band 3 ; 
common. 

Type in Finlay collection. 

Distinguished by regular strong spiral sculpture, rounded base, and low 
nodules. This and the two following species are not much like any other 
form I have seen ; perhaps nearest A.flfxttosa (Marshall), but that species 
has a longer canal and shows decided geronticism in its sculpture, whereas 
these Clifden species all appear hale and vigorous. 


Austrofusus (Neocola) beta n. sp. (Plate 57, figs. 5, 6.) 

A direct descendant of A. alpha^ occurring in the next sot of beds at 
the same locality. Distinguish^ from its predecessor by a tendency to 
stronger tuberculation, giving the peripheral keel a more angular aspect 
and the whole shell a broader outline ; the spirals are less raised and have 
lost their regularity, three or four on the base becoming stronger and more 
prominent, and indicating a low second keel, while the three on upper keel 
are closer but hardly stronger than the others. Spire-whorls often slightly 
shorter than in previous species, with keel a little below middle. 

Height, 30 mm. ; diameter, 17 mm. 

Locality, — Clifden, Southland, bands 6a (type) and 6b (Ototaran ?) ; 
very common. Also from Pourakino, Riverton. 

Type in Finlay collection. 


Austrofusus (Neocola) gamma n. sp. (Plate 57, figs. 7, 8.) 

Represents the culmination, at this locality, of the alpha-beta line. The 
tendency towards prickly sculpture, manifest on the middle whorls of the 
two preceding species, has here continued even during the formation of 
the body-whorl, which bears on the peripheral keel a row of rather sharp 
serrations, especially prickly on all spire-whorls. Irregularity in spiral 
sculpture has al^ much increased, three of the basal cords being very 
swollen, giving the body-whorl almost a subquadrilateral outline; these 
cords are also rendered distinctly prickly by the axial ribs. Upper keel 
marked by a very strong cord. 

Height, 23 ram. ; diameter, 15 ram. (type). Height, 26 mm. ; diameter, 
15 ram. (paratype). 

Locality, — Clifden, Southland,, band 6c (Ototaran ?) ; common. 

Type in Finlay collection. 

A few speciraens from the same locality but in still higher beds 
(7a .and 7b) seem also referable to this form, but have slightly thinner 
spirals, and are mostly about twice th^ siise of the typical forms from 6c. 
1 hesitate to erect a ibrther species on the s^ht amount of poor material 
available ; the differences seen may weU be inconstant. 
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Austrofusus (Neocola) apudalpha n. sp. (Plate 57, figs. 9, 10.) 

S^ell of the same general build as the preceding forms, but with rather 
longer canal, more compressed body-whorl, and weaker fascicle. Apex 
typical, adult whorls 6, medially bluntly keeled. 11-12 axial ribs per 
whorl, very similar in development to those of A. alpha, but higher and 
more persistent on body-whorl, often extending half-way over base and 
shoulder. A second keel indicated a little way below first, much nearer 
to it than in the Clifden shells ; below this the base rapidly contracts. 
Spirals prominent and cord -like, almost equal and equidistant over shoulder 
and keels, but a trifle stronger and wider apart on base, with one inter- 
stitial riblet ; practically similar in number and arrangement to those of 
A, alpha. Aperture small but not compressed, out-er lip thickened, and 
with many short linear ridges within. Pillar straight, strongly twisted 
below, forming a fairly long canal, bent to the left and not deeply notched. 
Fasciole strong, but not prominently keeled. 

Height, 26 mm. (estimated) ; diameter, 16 mm. (type). Height, 32 nun. ; 
diameter, 19 mm. (figured paratype, Blue Cliffs). 

Locality,-- -Otiake, sandy beds above the limestone (Awamoan) (type) ; 
also Blue Cliffs ; common. 

Type in Finlay collection. 

This species has a weaker fasciole and carina, and longer snout, than 
the typical forms, and it, together with related species, may later prove 
separable from Neocola, 


Austrofusus (Nassicola) nassa n. sp. (Plate 56, figs. 8, 9.) 

Shell rather small, Cominelliform, fairly solid. Apex typical, 6 adult 
whorls, bluntly keeled above the middle, shoulder concave, remainder of 
whorl vertical, base rather convex. On body-whorl a second keel is very 
faintly indicated but is masked by inflation of base. 13-14 axial ribs per 
whorl, extending over early whorls, but stopping just above keel from 
antepenultimate whorl onwards ; continuing half-way over base on body- 
whorl ; raised into blunt swellings on keel, especially on last whorl. 
10-12 spirals on penultimate whorl, 25-30 on body-whorl, low, flattish, 
and often grouped in pairs or triplets, with linear interstices, so that space 
below keel on body-whorl appears to be cut up by about 10 distant grooves. 
Aperture not contracted, rather wide near canal, which is short, rather 
indefinite, and strongly notched upwards and to left. Outer lip crenulated 
by the grooves and, in thickened examples, with many internal lirae. 
Pillar straight, sharply bent to left low down. Fasciole strong, with a 
sharp but not high carina. In common with many other species of the 
genus, the shell has a slight Stromboid notch in outer lip close to canal, 
shown by growth-lines when lip is imperfect. 

Height, 25 mm. ; diameter, 14 mm. 

Locality, — Clifden, Southland, band 6a (Ototaran ?) ; several shells. 

Type in Finlay collection. 

IMstinguished from the following species chiefly by more numerous 
and therefore closer axial ribs (which must bo counted on corresponding 
whorls of adult shells, as they increase slightly in number on earlier whorls), 
less prominent nodulation on keel, more or less distinct double or triple 
grouping of spirals, and greater inflation of base* 



236 


Transactions, 


Austrofusus (NassicoUt) contractus n. sp. (Plate 56, figs. 10, 11.) 

This species apparently grows to a larger size than its progenitor, quite 
small examples of which are often found with a thickened and lirate outer 
lip ; other difierenoes already noted. It forms a link between it and 
A, cosUUus (Hutton), being of about the same size, with similar very lowly 
convex base (and with stronger indication of a second keel than in 
A, nassa). There is hardly any appearance of grouping of spirals, which 
are less raised and closer than in A, costatus. Both contractus and nassa 
have a relatively higher more exsert spire, a more concave shoulder, and a 
higher peripherid keel than A. ooslatus, the carina of this species being 
usually below middle of whorls. The Clifden species are, however, almost 
certainly directly ancestral to Hutton’s shell, an example of which (from 
Target Qully) is here figured for comparison (Plate 56, fig. 12). Hutton’s 
figure of the t 3 rpe (from Mount Harris) {Trans. N.Z. Imt., vol. 9, pi. 16, 
fig. 2, 1876) is poor, the aperture being too much contracted, and the canal 
too long, straight, and distinct. 

Height, 26 mm. ; diameter, 15 mm. (type). Height, 34 mm. ; diameter, 
19*5 mm. (figured parat)rpe). 

Locality. — Clifden, Southland, band 7 (Hutchinsonian) ; several 
specimens. 

T 3 rpe in Finlay collection. 


Austrofusus (Nassicola) niagnificus n. sp. (Plate 57, figs. 11, 12.) 

Shell large, spinose, pagodiform. Apex and early whorls much worn. 
Six whorls remain (probably 2-3 and the embryo are lost), with a strong 
not high medial carina, studded with sharp high and thick spines on aU 
whorls but especially on the last, 10, 11, and 12 on body- whorl and next 
two whorls respectively. Spines vertically compressed, somewhat truncated 
in front and with a medial ridge behind, generally directed a little back- 
wards, and about twice their tUckness apart. Emerging from suture is a 
second keel, prominent, but lower than upper one, also bearing sharp 
nodules, but these are much lower and less spiny than the others, almost 
obsolete on last half of body-whorl, usually just visible at suture on 
spire-whoris, and strongly undulating the suture. Spines connected on all 
whorls but last by very low thickish axial ribs, extending neither above 
nor below them; interspaces about twice their width and distinctly 
sunken. Dense and fine spirals cover whole surface, especially on shoulder ; 
they are of uneven stren^h apd finely wavy ; on base the finer threads 
are very indistinct, but some 16-18 spirals are rather wider and more 
conspicuous ; all, however, are hardly raised above surface ; an inter- 
mittent strong cord traverses centre of spines on both keels. Growth-lines 
prominent but not raised, dense and fine ; retrocurreht from suture and 
forming a deep narrow sinus on the spines. Spire about equal in height 
to aperture, staged. Aperture pyriform, nther ample for the genus ; outer 
lip almost regularly curved, not much thickened, mebly multilirate within, 
A posterior ebannd and slight vertical ainus above. Parietal wall smooth, 
not excavated. Columella straight, much twisted far down to form with 
outer lip a short deep and rather indistinct canal, strongly flexed to left 
and with a deep narrow notch tending upwards and laterally. Fasoidie 
rather narrow, raised and prominent, margined by a low but sharp carina. 

Height, 56 mm. ; diameter, 36 mm. 
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Locality. — Clifden, Southland, band 6c (Ototaran ?) ; one specimen. 
Also a spire fragment from band 7 b (Hutchinsonian). 

Type in Finlay collection. 

Apparently not closely related to an^ other species of the genus, though 
evidently referable to the “ costatvs ” group. Style of sculpture very 
reminiscent of Struthiolaria spinosa Hector. 

Zelandiella fatua n. sp. (Plate 58, figs. 17, 18.) 

Shell like a Sycum in shape, tumid, rather solid, heavily calloused over 
columella area. Apex and early whorls much rubbed, but probably about 
6 adult whorls of growth. Whorls rounded, without carinae ; a slight 
depression below suture and another weaker one on base, giving the 
impression of a sutural swelling and a peripheral tumidity. Traces of 
we^k and blunt axial ribs (15-16 per whorl) remain on the eroded early 
whorls, but last two whorls seem to have had no axial sculpture. Spirals 
prominent, distant, cord-like, quite thin, 2-5 times their width apart, but 
appearing rather uniformly distributed, 4-5 on penultimate, 20 on body 
whorl. Towards aperture body-whorl is pushed away from penultimate 
by callus-deposit that begins to form interiorly at suture. During the last 
quarter- whorl this deposit quickly increases in bulk and ends in a huge 
callus-pad, filling up posterior part of aperture, leaving only a linear 
posterior channel and vortical groove. The callus spreads rather thinly 
far over parietal wall and half-way up penultimate, then, a little below 
periphery, extends on to base in a thick lip as in Stmthiolana ; this is 
suddenly followed anteriorly by a wide regularly concave channel, over 
which and most of fasciole the callus is just thick enough to smooth out 
all details of ornament. Outer lip a little thickened, undulating, and 
rather expanded, very faintly lirate within. Aperture ample, almost 
subquadrilateral, rapidly contracted below into a distinot short and deep 
canal, bent to the left but directed more downwards, deeply and almost 
laterally notched at base. Fasciole wide and strong, though mostly effaced 
by callus, bounded by a sharp and high keel, and with a much weaker 
median sub-keel. 

Height, 32 mm. ; diameter, 21 mm. 

Locality. — Lower Waipara sandy beds (Tongaporutuan ?) ; three shells. 

A very curious-looking shell, undoubtedly congeneric with Hutton's 
ComineUa suhnodosa^ but well distinguished from it by absence of keels 
and bolder spiral sculpture. Oerontic characters already indicated in that 
species have here fully developed. Included by Speight in a list of 
fossils from Lower Waipara (Trans. N.Z. Inst.y vol. 44, p. 231, 1912) as 
“ Oaleodea sp. Small variety, probably distinct.” 

Austrofusus (s. str.) precursor n. sp. (Plate 58, figs. 15, 16.) 

This and the following species are so generally similar to A. spinigera 
(Finlay) and the Beoent A. glans (Bolten), and so evidently the direct 
ancestors of those species, that they are best described by comparison with* 
them. The apex in all is typical, and all have about 14 axial ribs per 
whorl. The three Tertiary species differ from A. glans in having the axial 
ribs continuous between the two rows of nodules, which are vertically 
compressed and rather wedge-shaped ; in the Beoent shell the ribs are 
almost obsolete, and the nomiles are pointed and appear more spiny. The 
fossil shells also have a longer and more twisted canal, with a shallower 
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notch. The present species has very unequal spiral sculpture ; a rather 
strong cord margins suture, weak spirals cover the shoulder, a strong cord 
on upper keel with another close above it (the two most conspicuous spirals 
on spire- whorls), uneven spirals between the keels, a group of three strong 
cords on lower keel, three massive raised cords on base (with wide interstices 
crossed by fine spiral threads, centre one slightly stronger), alternating 
strong and weak cords over remainder of base and canal. Nodules on upper 
keel are directed slightly upwards, and this effect is enhanced by the slight 
concavity of shoulder. A. spmigera and A. glam have much less con- 
spicuous and more equal spiral ornament, no sutural band, no stronger 
peripheral or supra-periphcral cords, and but weakly developed stronger 
ribs "on base (interstitial ribs mostly obsolete, what remain being little 
inferior to main ribs) ; the nodules are directed more outwards and the 
shoulder is more sloping and straight. 

Height, 35 mm. ; diameter, 20 mm. (typo). Height, 30 mm. ; diameter, 
17 mm. (paratype). 

Locality . — Chatton sands. Southland (Ototaran ?) ; two specimens. Also 
Wharekuri greensands. 

Type in Finlay collection. 

Austrofusus (s. str.) affiliatus n. sp. (Plate 58, figs. 12-14.) 

Relat>ed to previous species by its sutural cord, two stronger peripheral 
cords, and strong basal spirals (which, however, are more evenly placed and 
graded), but differing in having a straight shoulder and outwardly (not 
upwardly) pointing nodules. This is due mostly to extension of axial ribs 
almost to sutures in this species, whereas in A, precursor they cease shortly 
above keel. The figures, however, show the slight differences between the 
two species bettor than any verbal description. Fig. 12 depicts a specimen 
attaining senility, which is shown (as in the Recent species) by rounding of 
body-whorl, loss of nodules, and crowding of variceal growth -lines. The 
adult size of the Tertiary shell is thus considerably less than that of 
A. glans. 

Height, 30 mm. ; diameter 15*5 mm (type). Height, 34 mm. ; diameter, 
16 mm .(senile paratype). 

Locality. — Otiake, sandy bods above the limestone (Awamoan) ; several 
specimens. 

Type in Finlay collection. 


Genus Cominklla Gray, 1850. 

Since Iredale’s “ Commentary ” was published the radular characters 
of this group have been studied by Cooke. In New Zealand three or four 
groups have developed, and their relationships are not well known. In 
Australia the ** costata ” group is associated with the lineolata ” group 
so closely that some workers have even suggested that they are conspeoific. 
The latter has been stated to represent the “ rnaculoaa ” scries, but the 
relationship may not be as close as at first sight seems apparent. 

The diminutive used by Gray is suggestive, of an altered nomination, 
and this is found to bo the case, for. in the Ann. Mag. Nat. Hist., scr. 2, 
vol. 13, 1863, p. 420, Gray quotes Cominia mamlata instead of Comindla 
maculata, thus suggesting that his original nam^ was Cominia, and that he 
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amended it to Cominella on account of his recalling the prior Cominia of 
Brown.* 

All the* New Zealand species, which at hrst sight seem diiHoult to 
divide into groups, may be separated into two major divisions — the nassoides- 
quoyana association, and the remainder. Despite all the variation in shape, 
size, and general appearance in both groups, there are two characters which 
are found in the former and always serve to mark its members off from those 
of the latter; these are (1) a large swollen embryo, flatly dome-shaped on 
top, with no succeeding stage of axial acceleration, and (2) the posse^ssion 
of a PhoS’like. ridge or plait at the base of the columella, distinctly raised in 
one section of the group, indicated by a more or less deep groove in the 
others. The latter character is better marked and usually more serviceable 
than the former : the possession of these factors indicates the relationship 
between quoyana and its congeners and nassoides with its relatives. Gray’s 
original root name Cominia may be continued by the formation of 
diminutives and derivatives to cover the associations which are here out- 
lined. The discemable groups in the first division are — 

Eucominia n. gen. Type : Bucdnum nassoides Reeve. 

This will also include the “ Miocene ” C. intermedia Suter (N,Z. GeoL 
Surv, Pal. Bull. 6, p. 33, 1917) and the Pliocene new species E. excoriata 
Finlay, E. eleyant^Jila Finlay, and E. nana Finlay {xmie infra). The Chatham 
Island Recent form of nassoidee (Hutton’s “var. B”) is regionally distinct 
from the mainland shell, while a directly ancestral new species occurs 
there fossil. These are all moderately large shells, with characteristic spiral 
sculpture of very dense microscopic grooves, over which may apj)oar a 
further ornament of very low cords with wider interstices ; the axial 
sculpture frequently tends to become nodulous on the shoulder and below 
the suture. The Palaeoceno C. suUurida Marshall (Trans. N.Z. Inst.y 
vol. 49, p. 455, 1917) seems to belong to this group, which thus shows 
considerable antiquity. 

Cominula n. gen. Type : Cominella quoyana A, Adams. 

A group of small shells with heavy axial sculpture, persistent over body- 
whorl and base, lai^ge embryo and columellar groove as in Eucominia^ but 
with rather weak spiral sculpture of fine cords. Here will be referred the 
Pliocene Clathurella hamiltoni Hutton (Trans. N.Z. Inst. vol. 17, p. 316, 
1885; also Marwick, Trans. N.Z. InsL, vol. 55, p. 197, 1924) and several 
new Pliocene species. A group of shells from the “ Miocene ” — pulchra Suter, 
exculj^a Suter, densdirata Finlay, propinqua Finlay, praecox Finlay, and 
pukeuriensis Finlay (vide iw/m), and probably compacta Marwick (this 
volume, p. 322) — may be separated subgenerically as Procominula nov., 
with the first-named as type ; in these forms the axial ribs become nodulous 
on the keel, which is near the lower instead of the upper suture, and the 
canal is rather longer. 

Zephos n. gen. Type : Nassa cingulata Hutton. 

Moderately small shells with large embryos, strong axial ribs, and thick 
prominent spiral cords ; the basal columellar plait is very strong, much as 


* I have to thank Mr. Tom Iredale for nomenolatural assistance in this case and that 
of ComineUa lurida (Phil.), discussed below. 
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in true Phos, With the Pliocene ^pe {Trans, N.Z, Inst,, vol. 17, p. 327, 
1884) must be associated two other Pliocene forms, Claihurdla incisa Hutton 
and ComineUa purtAasi Suter. A Recent representative may be the shell 
Suter identified as Phos tenuicostatus (Ten.-Woods), a recoid that should 
be rejected. Suter*s speciipens are not available, but a shell believed to be 
the same species occurs of! Otago Heads in 60 fathoms and proves to be 
quite distinct from tlie Tasmanian shell. Tate and May have commented 
on the affinities of Comindla tenuicostata Ten.-Woods with some Australian 
Tertiary species (Proc, Linn. Soc. N.S.W., vol. 26, p. 464, 1901), such as 
Phos comindkyides Tate, and for these Iredale {Rec, Austr. Mus., vol. 14, 
p. 262, 1925) has provided the genus Fax, with Phostahidus Hedley as 
type; the New 2Sealand Recent shell may prove to belong here rather 
than to Zephos, 

The second division of the Neozelanic “ Comindla ” may also bo sub- 
divided into groups, of which the Inrida and adspersa associations are 
the chief. 

Cominista n. gen. Type : Buednum glandiforme Reeve, 1847 (-■ Buccinum 
luridum Philippi, 1848). 

This name-alteration of the type species is rather curious, as the latter 
name is omitted by Suter, yet it is recorded in the early accounts of 
Neozelanic Mollusca. The correction was independently noted in the 
British Museum by Iredale and Tomlin, the former naming Neozelanic 
Mollusca, the latter determining South African forms, among which Reeve's 
species had been recently incorrectly placed. 

C. chaUonensis Finlay and C. obsoleta Finlay {vide infra) are members of 
this group, which may in the meantime also contain the Australian C. ebumea 
Reeve, though the radulae differ a little. The vertically spirally recurved 
columella, l^e strong shoulder, and the nodular axial sculpture chiefly 
distinguish this genus. 

Acominia n. gen. Type : Buednum adspersum Bruguidre. 

This species and its ancestors (7. hendersoni Marwick (this volume, p. 322), 
C. cadnata Hutton {Cat. Tert. Mdl., p. 6, 1873), and C. ridicula Finlay 
{vide infra) show a tendency to develop a crass almost quadrilateral shell 
with vertical whorl sides. Axial sculpture, of close rather swollen ribs, 
early becomes obsolete ; the pillar is strongly and abruptly twisted, the 
anterior notch very deep. Near this group may be placed the two remaining 
Recent species, maculosa and virgaia, and perhaps, as a relative of the last, 
C. aocuminata [sic\ Hutton {Mac. Mem. Foi., Plioc. MoU.^ p. 43, 1893). 
These are aberrant forms, but at the present time their line^e is not known, 
and one may therdore hesitate to discuss their true affinities. C. maculosa 
itself, under the sjmonymic name testudinea, has been designated as type 
of ComineUq, Gray (Iredale, Proc. Mai. &c., vol. 13, p. 34, 1918), which, 
in a strict sense, should therefore be used only for these three forms. 

Eucominia degantula n. sp. (Plate 67, figs. 14, 16.) 

Shell of medium size, smooth except for dense spirals and subobsolete 
axials, with large embryo and columellar groove. Apex large and bulbous, 
of three smooth globose whorls, dome-diap^ on top, decidedly asymmetrical. 
16-17 weak axial ribs per whorl (interstices shallow and wider), slij^tly 
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Fia. 1. — Miomdon difdenenaia n. sp. : holotype. x 1. 

Fio. 2 . — MiomeUm dlfdenenais n. sp. : paratype. x 1. 

Fio, H.—Miomdon difdenensU n. sp. : paratype (band 6r). x 1. 
Fio. 4 . — Alcithoe regularie n, sp. : nolotype. x 1. 

Fio. 6. — AleUhoe residua n. sp. : holotype. X i. 

Fio. 6. — MiomeJon beniUns n. sp. : hoiotypo. X |. 

Fio. 7 . — ScapheUa prdiosa n. sp. : paratype. x 1. 

Fio. 8. — SoapheUa pretiosa n. sp. : holoty^. X 1. 

Fig. 9. — Alcithoe dyscrUa n. sp. : holotype. X 1. 

Fio. 10.— .l^iespinacoMM pdllene n. sp. ; juvenile paratype. x 1. 
Fio. 11.— J^tispinocoMts poUens n. sp. : holotype. x 1. 

Fio. 12.~--Muepinacassis pdlena n. sp. : half-grown paratype. x 1. 
Fig. 18. — Austrotoma obideta n. sp. : holotype. x 1. 

Fio. 14. — Austrotoma obsoUta n. sp. : paratype. x 1. 
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Fio. 1 . — Aleiihoe phymatitu il sp. : hnlotype. x 1. 

Figs. 2. S.— pAymofias n. sp. : pGratypes. x 1. 

Fio. 4. — Aldthoe IntAgaiei n. sp. : holotype. x 1. 

Fiu. 6. — AlcUkoe hathgafei n. sp : parat^^ (band 6a). x 1. 

Fio. 6. — SeapheUa iumidior n. sp. : hdloty^. x 1. 

Fio. 7. — ScapKdla cognaia n. sp. : holotype. x 1. 

Fio. 8. — Auat/n^uw^ (Nasticola) ntum n. sp. : naratype. x 1. 

Fio. 6 . — Avtirofuaua (NoMaieola) naim n. sp. : holotype. x 1. 

Fio. 10. — Auairofvsftt (NoMteola) eontraeius n. sp. : hoIot 3 rpe. x 1. 

Fio. 11. — Ansirofit0ita (Nauieota) eowtrachu n, sp. : paratype. x 1. 

Fio. 12. — AuHrofuwa (Na§aicola) coMahut (Hutton) : Target Gully specimen, x 1. 
Fio. 13.— Conomm riterionensit n. sp. : holotype. X 1. 

Flos. 14, 16. — Aphtru (f) scQpaiveus n. sp. : holot 3 rpe. x 2. 

Fio. 16. — Noiaeiraa oamaritHifa (Suter) ; topotype. x 10. 

Fio. 17. — SimthMaria prior n. sp. : holotype. X 1* 

Fio. IS. — Bary^ra tmikaienmo n. sp. i Motype. X 1. 

Fio. 19. — Banyopira wmkaienoio n. sp. : pamtype. x 1. 

Fio. 20.— F<jaf.als dhosAonoa n. sp. : holotype. x 2. 

Fio. 21.— Fssoftsils chatkanoH n. sp. t pamtype. x 2. 
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PiO. 1. — Austro/usua (Neocola) alpha n. ®p. : pamtype (band 3). x 1. 

Froa. 2, 8. — Aua^fu^ua (Naoooia) alpha n. sp. : holotype. Fig. 2» x 1 ; 3, x 2. 

Fio. 4. — Auatrofaaua (Neocola) alpha n. sp. ; apex of holotype. x 10, 

Fio. --Auatrofuaua (Neocola) beta n. sp. : parat 3 rpe. x 1. 

Fig. --Aualfofuaua ( Neocola) beta n. sp. ; holotype. x 1. 

Fig. —Auatrofaaus (Neocola) gamma n. sp. ; holotype. x 1. 

Fig. -‘Auatrojaaua (Neocola) gamma n. sp. : parat^. x 1. 

Fio. -'Auatrofusua (Neocola) apudalpha n. sp. : holotype. x 1. 

Fio. 10. — Auatrofuaua (Neocola) apudalpha n. sp. : paratype (Blue Cliffs), x 1. 
Figs. 11, 12. — Aualrofaaua (Naaaioola) magnificua n. sp. : holotype. x 1. 

Fig. 18. — Euoominia excoriala n. sp. : holotype. x 1. 

Fig. 14. — Kucominia elegantula n. sp. : paratype. x 1. 

Fig. 15. — Euoominia elegawhda n. sp. : holotype. x 1. 

FlO. 16 . — Euoominia el^nMa verrucoaa n. suMp. : holotype. x 1. 

Fioa. 17, 18.— Ciraosfrsma eaalicola n. sp. : holotype. Fig. 17, x 1 ; flg. 18, x 
Fig. 10 . — Auabroioma aeopalueua n. sp, : holotype. x 1. • 

Fio. 20.— ilMsfroloma aeopalveua n. sp. : paratype. x 1. 
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Pigs. 1, 2 . — Acominia ridieula n. sp. i halotypt». x 1. 

Pig. 3.— Cominwto ob9oleta n. sp. ; holotype. x 2. 

Fig. 4,“^aminista obsoleia n. «p. : parat3rpe. x 2. 

Pig. 6 . — CominUta chaUonensui n. sp. : holotype. x 1. 

Fio. 6 . — OominUta ohattoneMis n. sp. ; paratype. x 1. 

Pig. 7 . — Ettcominia nana n. sp. : holotype. x 2. 

Fig. 8. — Cominula (Procominula) ttuhhra iHnter) : to>K)tvi>e. x 2. 
Fig. 9. — Cominvia (Procominula) denadirata n. sp. ; holotype. x 2. 
Pig. 10. — Cominula (Procominula) pukeurienais n. sp. : i>araty|io. x 2. 

Fig. 11 . — Cominula (Procominula) pukevrienaia n. sp. ; holoty|ie. x 2. 

Pig. 12. — Auatrofusua (s. str.) affiliatuan, sp. ; senile paratyis*. x 1. 
Pig. 13 . — Auatrofttaua (s. str,} affiliatue n, sp. : mratyiie. x 1. 

Fig. 14.— -4iGrfro/tfStt« (s. str.) ajjilialua n. sp. : holotype. x 1. 

Fig. \l^,—Aua^foJuaua (s. str.) preewaor n. sp. : holotype. x 1. 

Pig. l(i.—Auatrofuaua (s. str.) pracuraor n. sp. : i>aratype. x I. 

Fig. 17 . — Zalandidla Jatua n. sp. : holotype. x 1. 

Pig. 18 . — Zalandidla falua n. sp. paratype. x 1. 

Pig. 19 . — Ndlo ainangula n. sp. : holotype. X 1. 

Fio. 20. — Nailo awamoana n. sp. : parat 3 rpe (Ardgowan). x 1. 

Pig. 21 . — Ndlo awamoana n. sp. : holotype. x 1. 

Pig. 22 . — NeUo awamoana n. sp. paratype (Derirs Bridge), x 
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Fias. 1, 2. — Tugali plioctnku n. sp. ; bulotype. x 2. 

Figs. 3» 4, — Tugali plwcenica n. sp. : paratypo. x 2. 

Fig. 5. — Tugali pliocenica n. sp. ; sonilct |)aVaty)iA. x 2. 

Figs, 0. 7. — Tugali navicula n. sp. : ho]oty|)o. x 2, 

Figs. 8, ^.'—Tugali navicula n. sp, : iiaratypen. x 2. 

Fig. 10. — SpicwUila diacr^pana n, sp, : holotype, x 1. 

Fig. n.-SpiaaoMa poroUda n. sp. : holotypo. x 1. 

Fig. SpiaaaiaUa acapalveva rnnciava n. siibsp. * holotvpe. x 1. 
Figs. 13, 1^.-^ SpiaaeUMa traUli (Hutt.) : Mount Harris specimens, x 1. 
Fig. l&.—Onuatua prognalva n, sp. : holotype. x 1. 

Fig. l6,’--d)nvatua prognaiua n. sp. : paratype (Clifden). x I. 


Wottowa Plata 55.1 
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Fio. \.—Vber laxvs n. sp. : holotype. x If 

Fio. 2.—Magnatiea (Spdasnaeca) dif^ntnaia n. ip. : holotype. x If 
PiB. Z.—Magnatieo (Spdatnacoa) oUior n. sp. : holotype. x If 
Fio. 4,.—Maganiiea (Spekienaeea) aUior n. sp. : psrstypo. x If 
Fio. 6.— ilfoffiMrttco (Spalaenaeea) reeUlatera n. sp. : holotype. x If 
Fxo. 6 . — Olahiainum eraaailiratum n. sp. : holotype. x 2. 

Fio. l.—apUaatdla aeopalvaua n. sp. : holotype. X 1. 

Fio. i.—aptaaaUilia aeopalvaua n. sp. ; perstype. X 1. 
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nodtding a subsutural ridge, absent on shoulder and obsolete on body- 
whorl. Very fine dense undulating linear grooves over whgle surface, 
grouped into more or less distinct ribs on base. Spire taller than aperture, 
outlines straight. Whorls subangled above middle, concave on shoulder, 
lightly convex below ; body-whorl rounded, gradually contracted. Suture 
distinct, straight. Aperture subpyriform, angled above, open below in 
wide indistinct canal. Outer lip thin and sharp, with numerous short 
blunt teeth well inside, a slight subangled sinus at shoulder. Inner lip not 
raised, but well marked as a thin callus-deposit. Pillar straight, hardly 
excavated, with a well-marked generic notch, below which it is somewhat 
raised and twisted to canal. Fasciolo strong ; base deeply notched. 

Height, 31 mm. ; diameter, 14 mm. 

Locality . — Castlecliff (Castleclifiian) ; not uncommon. 

Type in Finlay collection. 

The smooth and graceful appearance, large embryo, and dense micro- 
scopic sculpture render this species quite distinct ; it seems so far to have 
been regarded as C. virgaia, with which it has little in common. 

Subspecies yerrucosa n. subsp. (Plate 57, fig. 16.) 

Differs from the typical form in much stronger development of axial 
sculpture. Ribs persistent over body-whorl, though disappearing on base, 
forming two distinct lines of nodules, one on periphery and another on a 
ridge below suture, a narrow smooth concave space between. This brings 
the subspecies closer to naasoidesy from which it differs in less-inflated shell, 
shape of whorls, and spiral sculpture, which in this is not cord-like. All 
other details as in the species. 

Locality . — Same as last, with the species itself, but rarer. 

Type in Finlay collection. 


Eucominia excoriata n. sp. (Plate 57, fig. 13.) 

Shell close to degantiday of same size and general form. Apex lost but 
probably large. Differs from elegantula in strength of axial sculpture. 
lUeven strong ribs per whorl, continuous over all spire-whorls, and only 
a little reduced in strength on shoulder ; nodules on periphery and below 
suture are but very faintly indicated ; ribs disappear omy near fascicle. 
Irregular low distinct spiral cords on body-whorl as in naaaoidea Reeve, 
oTenain by the extremely dense sculpture seen in degawtuUiy and charac- 
teristic of this group. Pillar with a weak groove. Outer lip not toothed 
within. Other details as in degantala. 

Height, 33 mm. ; diameter, 16 mm. 

Locality. — Shrimpton’s, Poverty Bay district (Nukumaruian) ; one speci- 
men. 

Type in Finlay collection. 

The strong sculpture brings this species nw naaaoideay but it has the 
slender shape of degamtuluy and no double nodular row. 


Eucominia nana n. sp. (Plate 58, fig. 7.) 

Shell small, biconic, with nodular axials and many spirals. Apex mode- 
rately large, conicaUy dome-shaped, symmetrically coiled. 11-12 axial ribs 
per whorl, strong on spire-whorls (but much diminished on shoulder), almost 
reduced to nodules on periphery of body-whorl, quite absent on base; 
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interstices twice their width. Regular equal low spiral cords over whole 
surface, about 10 on penultimate whorl, ^ on body-whorl ; interstices of 
same width. Spire equals aperture in height, sides straight. Whorls 
medially bluntly angular, shoiUder concave, faintly convex below ; base 
almost regularly tapering. Suture distinct, the whorls clasping. Aperture 
subpyriform, sharply and narrowly angled above, open below in a rather 
long distinct canal, not deeply notched behind. Outer lip thin and sharp, 
much thickened and with short thin teeth inside. Inner lip distinct, a 
trifle excavated. Pillar roundly hollowed above, with a faint groove below 
and apparently a feeble blunt ridge above it. 

Height, 15 mm. ; diameter, 7*5 mm. 

Locality, — Otiake, sandy beds above the limestone (Awamoan) ; one 
specimen. 

Type in Finlay collection. 

Somewhat like jnilchra in size and appearance, but with weaker shoulder 
and ribs (which are more numerous), different spirals, and symmetrical 
apex. Practically a miniature of E. intermedia (Suter), agreeing exactly in 
shape and spiral sculpture, but with more-angled whorls, smaller and more 
valid axials, and a much smaller test and apex. 

Cominula (Procominula) pukeuriensis n. sp. (Plato 58, figs. 10, 11.) 

Shell small, with nodular axials and inconspicuous spirals. Apex 
paucispiral, of two small slightly asymmetrical whorls, sharply marked off. 
11-13 narrow sharp axial ribs per whorl, strong on spire- whorls (except 
on shoulder, where they are generally much weaker), diminished quickly 
on base of body- whorl, but developing small sharp tubercles on periphery ; 
interstices 2-3 timea their width. Spiral sculpture very weak, of many 
faint irregular threadlets over all whorls (interstices of varying width but 
generally narrower), three or four stronger distant threads on base. Spire 
equals aperture in height, sides straight. Whorls medially sharply angled, 
shoulder wide, slightly concave, straight below. Suture distinct. Aperture 
as in previous sjiecies except that outer lip advancing above periphery and 
very feeble teeth only occasionally present within. Pillar-groove more 
distinct, with no ridge above it, and canal much more deeply notched. 

Height, 14 mm. ; diameter, 6*5 mm. 

lAKolity, — Pukcuri sandy clays (Awamoan); fairly common. Also 
Target Gully, Awaraoa, and Rifle Butts (?) (the single specimen has 16 
subnodular axials, but is otherwise similar). 

Type in Finlay collection. 

Cominula (Procominula) pulchra (Suter). (Plate 58, fig. 8.) 

Figured from a Blue Cliffs tm)otype for comparison with the closely 
allied species here described. Chiefly characterized by its wide shell, angulate 
periphery low down on whorls (near lower suture instead of memal or 
Bupramedial), fewer axial ribs (9-10), low*er spire (generally less than aper- 
ture), and strong spiral sculpture, which consists of numerous faint thread- 
lets on shoulder, 3 stronger and distant narrow threads on periphery, centre 
one marking highest point of axial ribs, and many distinct distant narrow 
threads below, gradually becoming stronger near canal. 

Cominula (Procominula) denselirata n. sp. (Plate 58, fig. 9.) 

Shell very similar to C. pvlchra (Suter), apex being of same style 
but interme^te in size between those of pulchra and pulwriemii. 
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9-10 axial ribs as in pulchra, though less prominent and reduced to 
tubercles on body-whorl, interstices 2-3 times as wide. Spirals very 
dense and fine all over, with linear grooves between, not more pro- 
minent on periphery or base. Spire a trifle lower than aperture ; whorls 
medially angled. Aperture as in pukeuriensis, but lirae imside outer lip 
longer and stronger. 

Height, 14 mni. ; diameter, 7 mm. 

Locality , — Otiake, sandy beds above limestone. 

Type in Finlay collection. 

Cominula (Procominula) propinqui n. sp. 

Twelve axials per whorl, reduced on body-whorl almost entirely to 
elongate nodules on f)eriphery, and even on penultimate whorl dis- 
appearing before reaching sutures. Spirals as in previous species, bm 
rather more raised and prominent, grooves between not quit(^‘ linear. 
Otherwise similar to denselirata. 

Heiglit (estimaU*d), 18 mm.; diameter, 9 mm. 

Locality. - Wharekuri greensands. 

Type in Finlay collection. 

Cominula (Procominula) exsculpta (Suter). 

The unique holotype is generally similar to ptdchra in style of 
ornament, and has the same swollen apex, but is considerably more 
elate (more the shape of denselirata), 10 axials per whorl, only slightly 
weaker on shoulder and strong over whole of body-whorl (even more so 
than in pulchra)^ disappearing only on fasciole. Spiral ridges very thin, 
raised and distant, two on periphery and four on base rather stronger, 
not much weaker on shoulder. 

Cominula (Procominula) praecox n. sp. 

Shell simulating C. exsculpta (Suter), but vdth axial ribs as wide as 
or wider than interstices. Axial ribs 10 per whorl, vanishing half-way 
down body-whorl, but strong on shoulder. Spirals thin and distant, 
but rather more raised than in exsculpta. Early whorls not so sharply 
aiigulate ; apex considerably smaller. 

Height, 15-5 mm. ; diameter, 7 mm. 

Locality, — Wharekuri greensands. 

Type in Finlay collection. 

Key to the Spbotes of Prooominttla.. 

Spirals inoonspiouous, very numerous and tine. 

Spirals uniform, with sublinear grooves between. 

9-10 axial ribs .. .. .. .. .. .. denselirata. 

IS axial ribs . . . . . • . • • • propinqwi. 

Three to four distant, more prominent spirals on base. 

11-18 axial ribs .. .. .. .. pukeuriensis. 

Spirals strong, raised ridges. 

Axial ribs half as wide as interstioes. 

Shell squat, sculpture weak on shoulder, whorls angulate below 

middle . . . . . . * • • • ptdchra. 

Shell elate, sculpture strong on shoulder, whorls angulate above 

mid^e . . . . • • • • • • exsctdpta. 

Axial ribs as wide as interstices . • . . . . . . praecox. 
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Cominista chattonensis n. sp. (Plate 58, figs. 5, 6.) 

Shell of moderate size, sharp-spired, with distant blunt tubercles and 
spiral grooves. Apex tiny, paucispiral, papillate. 10-11 axial ribs per 
whorl, present only on lower half of spire-whorls and reduced almost to 
elongate blunt and strong tubercles on periphery of body-whorl, inter- 
stices 2-3 times their width. Surface scored with distant spiral grooves, 
with irregular finer ones between. Indications of 6 narrow brown colour- 
bands. Spire as high as aperture, very sharp, sides straight. Whorls 
medially angled, shoulder steeply sloping, slightly concave, straight below. 
Base almost straight, regularly tapering ; suture distinct, slightly undu- 
lating. Aperture pyriform, angled above, narrowly but widely open below 
as an indistinct short canal. Outer lip thin and sharp, siaooth inside. 
Inner lip smooth, with a practically straight edge, raised below where 
there is a chink-like opening left between it and the strong roughened 
fasciole, which has a sharp inner edge and an outer keel. Pillar slightly 
oblique, hardly excavated above, narrowly twisted and then recurved 
vertically downwards to a sharp point, with no groove. Parietal wall 
rather heavily calloused. Canal deeply notched belnnd. 

Height, 32 mm. ; diameter, 16*5 mm. 

Locality , — Chatton sands, Southland (Ototaran ?) ; several specimens. 

Type in Finlay collection. 

A near relative of the Recent glandiformis Reeve {—lurida Phil.), but 
with sharper periphery, fewer and more nodular spirals. Also somewhat 
like the Australian ehumea Reeve, but more nodular and inflated. 

Cominista obsoleta n. sp. (Plate 58, figs. 3, 4.) 

Shell small, with obsolete sculpture and long faintly-notched canal. 
Apex worn. About 18 elongate peripheral small nodules per whorl, absent 
on shoulder and near lower suture, entirely obsolete on body-whorl, which 
is almost smooth and rounded. Body-whorl with numerous fiat subequal 
spiral cords, interstices linear ; worn ofi spire-whorls. Spire shorter than 
aperture, outlines faintly convex. Whorls rounded, very faintly sub- 
medially shouldered. Sutures indistinct. Aperture pyriform, angled 
above, with a rather long oblique open canal below, its base but little 
notched. Outer lip with fairly strong wide sinus at periphery, and with 
some thin distant teeth within. Fasciole very weak. 

Height, 15 mm. ; diameter, 13*5 mm. 

Locality , — Nukumaru (Nukumaruian) ; two specimens. 

Type in Finlay collection. 

A very aberrant form, somewhat like a miniature C, macuhsa^ but the 
details of sculpture and aperture seem to fix its relationship with Cominista^ 
though the canal is longer and less notched, and the pillar less recurved 
than usual. It seems, however, to be closely connected with the Recent 
glandiformis Reeve, and may be an ofishoot &om this line. 

Acominia ridicula n. sp. (Plate 68, figs. 1, 2.) 

Shell of moderate size, squarely inflated, massive. Apex lost. Ten 
low blunt axial ribs per whon on the early whorls (interstices narrower), 
but these very soon become obsolete, and last three whorls are smooth 
except for numerous irregular spiral scratches, and 3-4 better-defined low 
close cords on base. Spire about half height of aperture, small and sharp. 
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projecting from the massive squarish body<whorl, outlines a little concave. 
Early whorls subangled, later ones flatly rounded, body-whorl subshouldered 
almost at level of suture, below this convex on left side, faintly concave 
on right side, due to swelling of upper part of whorl near aperture. Suture 
canaliculate. Aperture elongate, suboval centrally, running up to a long 
narrow point at the posterior channel, and open below at the short deep 
canal. Outer lip thin and sharp, almost straight, much thickened and 
smooth inside. Inner lip well defined, not raised except past fascicle, 
where a narrow umbilical chink is formed ; a very heavy parietal callus. 
Pillar massive, straight, excavated above, very strongly twisted below, 
without groove. Fascicle narrow, lamellose. Canal very deeply notched 
behind. 

Height, 36 mm. ; diameter, 24 mm. 

Locality, — Clifden, Southland, band 6c (Ototaran ?) ; one adult and 
one juvenile. 

Type in Finlay collection. 

Ancestral to the Recent A. adspersa (Brug.), which also often develops 
a squarish body-whorl, but relatively more massive, with smaller aperture, 
narrower notch, and weaker spiral sculpture. Other forms in the same 
line are errata Findlay* and hendersoni Marwick (this volume, p. 322). 

Vesanula chaskanon n. gen. et sp. (Plate 56, figs. 20, 21.) 

Shell of moderate sise, with crass winged varices and flaring mouth. 
Apex worn, but apparently polygyrate and maniillate, the nuclear whorl 
somewhat asymmetrical. One or two faint low broad spirals on otherwise 
smooth shoulder ; an angular frill at periphery, and below it about 11 low 
broadly-rounded spiral cords on body-whorl, the first two or three with 
narrow smooth furrows between, some on base with a fairly wide threadlet 
in interstices, those on canal closer ; about 3 cords visible on spire- 
whorls. Numerous crispate growth-lines everywhere render spirals lamellar. 
13-15 rude subobsolete axial ribs per whorl, absent on shoulder, strongest 
on jieriphery (interstices subequal or wider), very irregularly developed on 
body-whorl, fading out gradually on canal. Irregular very crass varices on 
last whorl of adult shells, about throe stronger than others, thick and broad, 
frilled and lamellar with spiral and axial sculpture, projecting high above 
surface in front, especially at periphery. Spire not quite equal to aperture 
with canal, outlines straight. '^Hiorls sharply carinate below middle, shoulder 
wide, sloping, thence cut in to suture winch is not well marked. Aperture 
Trophonoid. Outer lip with a sharp frilled outer edge, suddenly much 
thickened inside, with 7 sinuous cord-like lirae running over the rampe to 
the frills ; straight and slightly sloping at shoulder, with a shallow spout-like 
canal at periphery. Inner lip indutinct, smooth. Aperture prolonged 
basally into an almost straight narrowly open canal, longer than ^rture 
itself. Pillar almost straight, strongly twisted at origin of canal. Fasciole 
weak, but , marked by projecting terminations of previous canals. 

Height, 21*6 mm. ; diameter, 12 mm. 

Ardgowan '' shell-bed ” (Awamoan) ; several specimens. Also 

Target Gully. 

Type in Finlay coUection. 

* Kew name prppo^ in Proe. Mat, Soe,, vol. 16, pt. p« 163, 1024, for Ooniimltta 
earinata (Htttt.)« preoQoupled. 
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The sculpture, aperture, and apex give this shell a peculiar facies, and 
I cannot allot it to any known austral group. A congeneric species seems 
to be Fuaua tegena Hutton, from White Rock River (of which the later 
Fuainus congeatua Suter, from the same locality is a synonym) ; this cer- 
tainly has a mamillate, polygrate, symmetrical apex, and differs chiefly 
in its smaller, more slender shell, and much longer canaL Pagodvia 
vegrandia M. & M. is superficially similar, but the embryo is radically different. 

Aphera (?) acopalveus n. sp. (Plate 56, figs. 14, 15.) 

Shell small, ovately fusiform, with fine dense spiral sculpture. Apex 
large, globose, of 2 smooth whorls, the first considerably heterostrophe. 
Fine dense spiral grooves over whole surface, cutting up shell into low 
flattish spiral cords, finely reticulated by numerous thickish growth-lines. 
Spire lower than aperture, outlines almost straight. Whorls regularly 
lightly convex. Suture subchannelled, but this may be due to wearing. 
Aperture p 3 nriform, narrowly angled above, with a very indistinct widely 
open canal below, not notched at base. Outer lip thickened, heavily 
lirate inside. Inner lip well marked as a smooth glaze. Pillar stout, 
vertical, with 3 plaits, the upper two very strong (the uppermost more so), 
the lowest feeble, margining canal ; a weak short denticular plait between 
each pair at margin of inner lip. Imperforate. 

Height, 18 mm. ; diameter, 9*5 mm. 

Locality . — Target Gully “ shell-bed ” (Awamoan) ; two specimens. 

Type in Finlay collection. 

This shell is only provisionally placed ; it seems congeneric with Ganr 
ceUaria lactea Desh. (= laevigata Sow.) and C. 'purjnirijormia Kuster, but I 
hesitate to make a new group for them without further knowledge of the 
Australian shells. 


Family VOLUTIDAE. 

Most of the following new Volutes are not correctly located gencrically. 
Several need new genera, but as Dr. Marwick has this in hand I create no 
new groups for these shells, and place them where Suter placed similar 
ahells. 

Miomelon clifdenensis n. sp. (Plate 55, figs. 1~3.) 

Shell small, strongly corrugated, with subnodulous keel on lower whorls, 
excavated shoulder, sharp apex, and wide aperture. Apex Caricelloid, of 
essentially same type as in M. farki Suter, but more narrowly cylindrical 
and with higher whorls. About 4J adult whorb, very rapidly increasing. 
Spire- whorls with a lightly concave depression on upper half, lower half 
almost straight ; this develops till later whorls bear a strong shoulder, very 
prominent on body-whorl, where the subsutural excavation is markedly 
concave. Effect of this shouldering strengthened by ribs, which, though 
practically absent (except for growth-lines) on first 2-3 whorls, rapidly 
develop into strong axials, 12-13 on body-whorl. Ribs begin as growth- 
ridges at suture, suddenly swell to blunt nodules on keel, thence taper off 
gradually and slope backwards on base, vanishing just before fascicle ; 
interstices about 2J times width of ribs. Distinct spiral scratchings over 
whole surface. Body-whorl remains of uniform inflation for some distance 
below keel, suddenly contracts to fasciole, and thence tapers very little. 
Spire about half height of aperture. Aperture with subparallel sides or 
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inflated at base, constricted posteriorly by shoulder depression. Outer lip 
8haq)*edged, but thickened within. Inner lip not defined, limited to thin 
glaze. Columella almost straight but oblique, stout and not much tapered 
below, with 5 plaits, uppermost weakest. Basal notch very strong, 
Buccinoid, marked by strong fasciole, sharply keeled on outer edge by 
raised ridge. 

Height, 41 -5 mm. ; diameter, 18 mm.; height of aperture, 27‘5 (type). 
Height, 50 mm. ; diameter, 20 mm. ; height of aperture, 33 (paratype). 

Z/omitft/. -Clifden, Southland, bands 6a (type) and 6b (Ototaran ?) ; 
three specimens. 

Type in Finlay collection. 

Miomelon reverta n. sp. 

Very close to previous species in all details of shape and sculpture, but 
with less-developed keel, there being but little shoulder-excavation, and 
hardly any keel on spire-whorls. Axial ribs developed only on inflated 
part of body- whorl, quite absent when base begins to contract. Spire, 
aperture, and fasciole as in last species, but columella .with only 4 plaits, 
all weU developed, wider apart and less oblique than in M. clifdenensis ; 
top plait from its position is evidently the highest, so a fifth internal plait 
is probably not present. Columella thicker at base than in last species, 
and bent to left instead of right, so that anterior end of shell forms a rather 
prominent snout. 

Height, 48*5 mm. ; diameter, 2()*5 mm. ; height of aperture, 33 mm. 

Locality. — Target Gully ; one specimen. 

Type in Finlay collection. 

Miomelon inermis n. sp. 

In shape and shell-formation corresponds almost exactly with M, dif- 
denensisy but totally without axial sculpture. Apex Caricelloid, but 
apparently not rising to so sharp a point. All whorls smooth except for 
growth-lines and spiral scratches. A faint keel and straight shoulder 
sometimes developed on body-whorl, more often absent, whorls being 
regularly lightly convex. Shape of body-whorl, relative height of spire, 
inner lip, basal notch, fasciole, and columeliar plaits as in M. difdenensis. 
Outer lip, however, more flaring posteriorly, due to absence of shoulder- 
excavation. 

Height, drea 44 mm. ; diameter, 18*5 mm. ; height of aperture, 29 mm. 

Locality. — Otiake, sandy beds above the limestone (Awamoan) ; six 
specimens. 

Type in Finlay oollection. 

Alcithoe regularis n. sp. (Plate 55, fig. 4,) 

Superficially similar to M. difdenensis. Apex lost, but almost certainly 
Caricelloid. Spire less staged, more regularly attenuated. Axial ribs of 
same character but thinner, not nodular at keel, present on all whorls and 
more numerous (16-17 per whorl), interstices about twice their width. 
Spire-whorls with hardly any keel, body-whorl with a blunt angulation, 
hut keel and shoulder excavation much weaker than in M. difdenensis. 
Anterior attenuation of shell begins sooner and is greater. Spire three- 
quarters height of aperture, which is as in if. difdenensis^ except that widest 
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at keel, attenuated below. Inner lip better marked by smooth excavated 
area. Basal notch much weaker ; fasciole hardly marked, with no marginal 
keel. 

Height, 42 mm. ; diameter, 17*5 mm. ; height of aperture, 24 mm. 

Locality, — Clifden, Southland, band 8 (Awamoan ?) ; one specimen. 

Type in Finlay collection. 

Distinguished from the Pareora shells identified by Suter as M. corntgata 
(Hutt.) cUefly by considerably greater infiation. 


Alcithoe badigatei n. sp. (Plate 56, figs. 4, 5.) 

Shell small, attenuated, with numerous persistent axial ribs, slightly 
nodular on keel. Protoconch of 2J whorls, apical one extremely vertically 
compressed, so that whole top is flattened. Adult whorls 6, slightly keeled 
at about middle, concave above, straight below. Body-whorl short, rapidly 
contracted to base. 12-15 slender axial ribs per whorl, sloping slightly 
forward from suture to suture, but thicker on lower half of whorls, forming 
small, fairly sharp tubercles on keel, vanishing only near fasciole ; inter- 
stices 5-4 times their width. About 16 flattish inconspicuous spiral cords 
with linear interstices on upper whorls, absent lower down. Spire higher 
than aperture; suture oblique, distinct. Aperture short, narrow, basal 
notch weak, fasciole but slightly raised. Columella thick, slightly oblique, 
with 4 strong oblique plaits and occasionally a fifth weaker one above. 
Inner lip definite, smoo^, slightly excavated. 

Height, 51 mm. ; diameter, 15 mm. ; height of aperture, 25 mm. (type, 
from band 4x). Height, 49 mm. ; diameter, 16 mm. ; height of aperture, 
24 mm. (paratype, from band 6a). 

Locality. — Clifden, Southland, bands 4b (type) and 6a (Ototaran ?) ; 
several specimens. 

Type in Finlay collection. 

Deceptively similar to the Pliocene A. morgani M. k M., but easily 
distinguished by much smaller size, shorter b^y-whorl, flat apex, and 
difierent details of sculpture. 


Alcithoe phymatias n. sp. (Plate 56, figs. 1-8.) 

A development of the last species in which the body-whorl bears only 
a few (but very strong) spines. Protoconch of same style but larger, 
almost quite flat on top. Shell constantly wider, with spire lower than 
aperture. Body-whorl tapering almost at once below keel, base outlines 
practically stra^ht. First few whorls with same sculpture as previous 
species, but from third whorl onwards axials begin to space out and 
b^ome evanescent on shouldei^, especially on last two whorls, where, in 
adult shell, ribs become quite obsdete, their place being tidcen by long 
stout spines on periphery, 6-7 on last whori, ribs quite absent on base 
except in young shells. Spiral sculpture, basal notch, and columella as in 
last species ; aperture a little longer. 

Height, 49 mm. ; diameter, 25 mm. ; hei^t of aperture, 25 mm. (type). 
Height, 58*5 mm. ; diameter, 25 mm. ; height of aperture, 32*5 mm. 
(paratype). Height, 39*6 mm. ; diameter^ 16*6 mm. ; height of aperture, 
21*5 mm. (paratype). 
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Locality, — Clifden, Southland, band 6 b (Ototaran ?) ; several speoimens. 

T 3 rpe in Finlay oolleotion. 

Alcithoe residua n. sp. (Plate 55, fig. 5.) 

Shell large, with many curved axial ribs over all whorls. Protooonoh 
of 3 whorls, last narrow and encroached on above and below ; apex free, 
granular, and bluntly pointed. Five adult whorls, rapidly increasing, last 
very largo, regularly convex except for slight shoulder-depression on upper 
half. Narrow curved axial ribs (interstices twice their width) on all whorls, 
17 on first, 22-24 on remainder; on body-whorl they tend to disappear 
on shoulder and thicken at their bases on periphery, interstices consequently 
seeming narrower. About 5 faint irregular and distant linear spiral cords 
on lower two-thirds of spire-whorls. Columella and lower part of shell 
missing ; outer lip thick, slightly expanded, with distinct posterior channel 
and callus-pad. ^ 

Height of what remains, 123 mm. ; diameter ? 

Locality, — Otiake, sandy beds above the limestone (Awamoan) ; one 
specimen. 

in Unlay collection. 

Though the shell is so much fractured, the size, sculpture, and apex 
will sufficiently characterize the species. 

Alcithoe dyscrita n. sp. (Plate 55, fig. 9.) 

Shell small, biconio, with numerous persistent axial ribs produced into 
regular prominent spines on a sharp periphery. Tip of protoconch lost, 
but remainder seems similar to that of bathgatei and phymatias. Four 
shell-whorls in unique specimen, which, however, is probably juvenile. 
A sharp submedian carina on all whorls, continued as a pronounced peri- 
pheral keel on body-whorl, below which base tapers rapidly for half its 
length, then more slowly towards beak. Shoulder concave, suture distinct, 
wavy. Eleven axial ribs on all whorls, extending from suture to suture 
on first two whorls, then becoming much broader and subobsolete on 
shoulder, but persistent for half the distance below keel on body-whorl ; 
interstices twice width of ribs. On keel of every whorl ribs develop sharp 
prominent tubercles, strongest and probably high on body-whorl, but all 
broken qfi, leaving only thick stumps. Spire little more than half height 
of aperture. Outer lip broken, aperture oblique, with subparallel sides. 
Columella stout, oblique, with 4 sharp plaits. Basal notch slight, prac- 
tically no fascicle. 

Height, 33 mm. ; diameter, 19 mm. ; height of aperture, 21 mm. 

Locality, — Clifden, Southland, band 6c (Ototaran ?) ; one specimen. 

Type in Finlay collection. 

Easily distinguished from A. phymatiae by squat form and many 
tubercles. 

Scaphella cognata n. sp. (Plate 56, fig. 7.) 

Very similar to S, degantiaeima Suter (JV.Z. Geol. Surv, Pal, Bull, 5, 
p. 41, pi. 5, fig. 9, 1917), but differs in less attenuated shell, lower spire 
(two^thirds of aperture instead of nearly as high), much less contracted 
and therefore less tapering base, and fewer columellar plaits (only 4 in 
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both adults and juveniles). Whorls also not flat, but with distinct subkeel 
just below middle ; each of first three whorls bears about 19 slightly arcuate 
axial riblets, with interstices twice their width. Protoconch of this and 
next two species as in iS. degantissima ; spiral sculpture in all four species 
limited to faint scratches, often absent. 

Height, 55 mm. ; diametor, 18 mm. ; height of aperture, 33 mm. 

Locality. — Target Gully “shell -bed” (Awamoan) ; two specimens. 
One doubtful fragment from Otiake. 

Type in Finlay collection. 

Scaphella tumidior n. sp, (Plate 56, fig. 6.) 

Characterized by relative tumidity and short and concave spire. Whorls 
almost straight, but showing a very faint blunt keel, nearly hidden by 
lower suture. This and the rather disproportionate widening of later whorls 
give the short- spire an attenuat/ed aspect, and render its sides slightly 
concave. First two whorls each with about 22 small sloping riblets, own 
width or less apart, later whorls smooth. Spire about lialf height of 
aperture. Base rapidly contracted and much narrower anteriorly than in 
preceding species. Basal notch in this and next species not synnnetrically 
vertically placed as in S. cognata, but cutting in from side ; columella 
therefore descending much lower than outer lip. ' Five columellar plaits, 
uppermost very weak. 

Height, 43 mm. ; diameter, 15 mm. ; height of spire, 29*5 mm. 

Locality. — Otiake, sandy beds above the limestone (Awamoan) ; three 
specimens. 

Type in Finlay collection. 

Scaphella pretiosa n. sp. (Plate 55, figs. 7, 8.) 

This is the nearest of these three new species to S. elegantissirm Suter, 
being narrow and attenuated towards both extremities, but differs in growth 
of shell and sculpture. Whorls all regularly increasing, almost flat, but 
showing slight keel near lower suture, no tumidity in body-whorl. Below 
keel on body-whorl base is very gently and regularly contracted, outlines 
being straight or slightly convex, not concave as in S. degantissima. Spire 
a trifle lower than aperture. About 17 almost linear, slightly sloping, 
axial ridges per whorl, present on all spire- whorls and part of body- whorl, 
interstices 3-fi times their width. Four columellar plaits. 

Height, 52 mm. ; diameter, 14*5 mm ; height of aperture, 28 mm. 

Locality. — Clifden, Southland, band 6a (Ototaran?); two specimens. 

Type in Finlay collection. 

Distinguished from 8. cognata by more fusiform shape, different axial 
sculpture, lower keel on spire-whorls, &c. 

Miomelon benitens n. sp. (Plate 55, fig. 6.) 

Shell fairly large but thip, almost smooth, polished. Protoconch 
Caricelloid, smooth, of about 2^ turns, last whorl narrowest, encroached on 
above and below ; apex granular, produced into a sharp high pinnacle. 
Next three whorls with numerous more or less indistinct slightly curved 
axial riblets, later whorls perfectly smooth except for obscure and irregular 
spiral markings. Shell-whorls 5, slightly depressed and concave Mow 
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Buture, otherwise regularly convex. Whole shell more or less polished^ 
especially aperture and front of body -whorl. Suture distinct, simple. 
Body-whorl gently attenuated to base. Spire half height of aperture. 
Aperture rather wide and flaring, but outer lip lost below. Columellar 
margin oblique, almost straight ; plaits hardly apparent till shell turned 
side on, when 6 strong plaits can be counted ; upper two more distant and 
uppermost, shorter than others, lowest continuing vertically as prolongation 
of columella, ending in sharp point at base of shell, considerably past end 
of outer lip. Basal notch subrectangular, not deep, fasciole broad but 
almost indistinguishable from rest of shell, traversed near columella by a 
strong blunt carina, ending just above third highest plait. Inner lip not 
marked except for a wide semicircular polish extending from above aperture 
outwards over whole front of body-whorl down to extremity of shell. 

Height, 1(.)6*5 mm. ; diameter, 35 mm. ; height of aperture, 68 mm. 

Localities. — Otiake, sandy bods above the limestone (Awamoan) ; one 
adult and several fragments. Also one apical fragment from Blue Cliffs 
(Dominion Museum collection). 

Type in Finlay collection. 

Baryspira waikaiaensis n. sp. (Plate 56, figs. 18, 19.) 

Shell of the mucronaJUi line, small for that group, with a very blunt heavy 
top. A few flattened whorls of the nucleus are just visible through the 
shining callus. Spire very short and depressed, angle about 110'^, top 
bluntly pointed. CaUus very heavy, spread directly outwards as a thick 
tongue-shaped pad, quite to the left side of shell, not granulose but 
minutely marked with tiny elongate punctures. The two bands above 
fasciole are about same width (upper sunken one narrower in tyipe, which 
has sustained a fracture). Aperture filled with matrix, but what can be 
seen of it and of pillar agrees with mucronata. 

Height, 26 ram. ; diameter, 14 mm. 

Locality. — Waikaia, in shelly limestone (Ototaran ?) one good shell 
and several damaged one.s. 

Type in Finlay collection. 

Distinguished by small shell, low spire, and heavy callus. 

Comitas and Insolentia n. genera. 

The genus Turricula contains a great number of widely-differing forms, 
unnaturally bound together by the common possession of a sinus on the 
shoulder and a long canal. These two features occur in very many stocks 
of Turrids, and should not be used as primary generic characters to the 
neglect of, say, radical embryonic differences. In New Zealand Tertiary 
beds this kind of shell is well represented, though none of the species is 
congeneric with Murex toriiatus Dilwyn, the tropical genoty})e of Turricula, 
and the forms may be very roughly divided into those with paucispiral 
papillate embryos and those with polygyrate conic pointed apices. For 
the former I propose Comitas n. gen., naming Surcula oamarutica Suter, 
from Target Gully (Awamoan), as type {N.Z. Geol. Sun\ Pal. Bull. No. 5} p. 51, 
1917). That shell has a two-whorled papillate apex, the nucleus minute, 
loba^, and flattened down, giving the top a bluntly-pointed (but not acute) 
appearance, the last whorl developing a strong but not sharp carina. 
Most of the Neoselanic species may be included here ; for the others that 
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are sharply pointed I propose Insclentia n. gen., with Surcida 'pareoraenaia 
Suter (^MitiuecoskAa Suter) as type (N,Z. Oeol Surv. Pali, BuU. No. 3, 
p. 36 ; No. 6, p. 52). That species has the protooonch polygrate, conic, 
consisting of .3 smooth convex whorls, the nucleus pointed, followed by a 
wider whorl with curved axial riblets. 

Zemacies n. gen. 

A series of shells from the New Zealand early Tertiary beds, comprising 
Surcula torUcostata^ marginalisy ordinaria, all of Marshall, and Pleurotonia 
himiUoni Hutton, may be genetically allied to Apwioma Cossmann, but are 
larger, less staged, and more slender shells, with a very deep anal sinus on 
shoulder, the outer lip swinging out far past its origin at suture. Cossmann 
(Essais de Pal. Comp., livre. 2, p. 73, 1896) remarks that Apiotoma. has an 
'' embryon conoidal, k bouton mamill4 ” ; but the New Zealand shells have 
a protooonch almost similar to that of Inaolewtia n. gen., regularly conic, 
polygrate, pointed, with a few curved axial riblets at its close. As I have 
not seen any examples of the above-named species with well-preserved 
apices, it is not right to fix any of them as t 3 rpG of a genus based mainly 
on embryonic features ; I therefore describe a new species from Clifden as 
Zemacteit datior and name it as type. Zemacies and Insdentia are probably 
closely allied ; the Australian Apiotoma bassi Pritchard, though super- 
ficially similar, has a different apex, and seems to be a true Apiotoma. 

Zemacies elatior n. gen. and sp. 

Shell large, very slender. Apex as already described. About 12 spiral 
cords below shoulder on spire-whorls (interstices twice their width, with a 
few finer interstitial riblets), numerous fine threads above ; spirals continued, 
alternately fine and weak, all over body-whorl. Axial rite confined to early 
whorls, about 20 per whorl, appearing only as elongate forwardly-sloping 
nodules on keel, vanishing hali-way to lower suture ; lower whorls only 
irregularly corrugated and roughened by growth-lines. A low thin sharp cord 
margins a small subsutural straight and sloping platform as in S. rna/rginata 
Marshall ; below this shoulder is concave, then whorls have a blunt supra- 
medial keel, then slope slightly in to lower suture. Spire high, as long as 
aperture with canal. Suture distinct, aperture long and narrow, outer lip 
as already described, the sinus very deep and narrowly rounded, its apex 
at centre of concave shoulder. Pillar oblique but quite straight, very long 
and regularly tapering, no trace of folds. C^nal not notched, its base spout- 
like. 

Height, 76 mm. (plus about 5 mm. missing from apex of type) ; diameter, 
17 mm. 

Locality. — Clifden, Southland, band 4 (Ototaran) ; several specimens. 

Type in Finlay collection. 

Very near marginalis Marsl^, but difiering from all the New Zealand 
allied species in its greater tenuity. 

Speightia n. gen. 

Woods, in Bosworth’s Otology of the Tetiimy cmA OuaJterna^ Periods 
in the Nokihwest Part of Peru 106), has described two very interesting 
shells as Surcula occidentaUa n. im. and S. ihomsoni n. sp. As far as 
can be told without handling actual specimens, these seem congeneric with 
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Euthriofusus spinosus Suter (JV.Z. Oeol, Surv. Pal, BuU, 6, p, 2i, 1917). 
This is not related to EtUhriofusus, as Dr. Marwick, when describing 
E, tangituensis n. ap., has also mentioned (this voL, p. 320), but is a Tunid, 
probably of a Clavatuline genus. Woods says that S, ocddentaUs shows 
a general resemblance to the form named Pleurotoma acutinoda by Philippi ” ; 
but the group is so distinct that comparisons are hardly justified. 
Accordingly I propose the above name, and fix E, spinosus Suter as type. 
It is, of course, unsafe to locate extra-limital fossils definitely in a Neozelanic 
genus from a knowledge only of their figures and descriptions, and the 
Peruvian shells may quite easily turn out to be only superficially alike 
and not really related ; I would thus name Speightia as a Neozelanic 
genus and only tentatively assign Woods’s species t»o it until actual 
specimens are available. The absence, as far as we yet know, of 
geographically intermediate relatives in both countries, and of ancestral 
forms, makes one feel somewhat suspicious of their apparent close relation. 
E, spinosus Suter occurs in the Waihao Downs, McCullough’s Bridge, and 
Hampden beds (Eocene), but commonly only in the first-named, while the 
Peruvian species come from the Negritos formatioii, which Woods regards 
as Eocene. 

Austrotoma scopahreus n. sp. (Plate 57, figs. 19, 20.) 

Shell moderately large, with strong cancellate ornament, deep basal 
notch, and keeled fascicle. Protoconch rubbed, but probably as described 
for A, excavaia (Suter) (Finlay, Trans. N.Z. Inst., vol. 55, p. 515, 1924). 
About 24 broadish slightly-forwardly-sloping axial riblets per whorl (inter- 
stices subequal or a little wider), starting at shoulder and reaching lower 
suture, more or less obsolete on body-whorl and frequently on penultimate 
and antepenultimate also. Shoulder with a few distant &ie spiral threads 
and curved sinus growth-lines, rest of shell with strong raised spiral cords, 
5 on spire-whorls, 15 on body-whorl (interstices twice their width, frequently 
with 1 or 2 interstitial riblets), slightly undulated by axial ribs. Spire 
higher than aperture, outlines faintly convex. Whorls shouldered ab^ve 
middle, strongly concave above, straight below. Whorls clasping, suture 
inconspicuous, margined by a spiral cord above and by very oblique rough 
growth-lines below, a slight ridge between these and the concave shoulder. 
Aperture elongate-pyriform, angled above, gradually tapering below to a 
widely-open rather long canal with a deep basal triangular notch. Outer 
lip thin and sharp, with a Genotiform sinus on shoulder, curving forward 
below. Inner lip indistinct, spread as a thin gloss over parietal wall and 
pillar, which is slightly oblique, thick, bulging a little medially, and slowly 
taper^ ofi to a point, reaching below outer lip. Fascicle sunken, lamellose, 
bounded by a low blunt angulation anteriorly and a sharp strong cord- 
like keel behind, continued from the side of the notch. 

Height, 41 mm. ; diameter, 18 mm. 

iooaIi<y.--Target Gully “ shell-bed (Awamoan) ; fairly common. 

Type in Finlay collection. 

0 

Austrotoma obsoleta n. sp. (Plate 55, figs. 13, 14.) 

Shell with the generic characters of the last species, but shorter and 
with axial ribs only faintly present on first few whorls. Seven spiral cords 
on spire-whorls, the upper three forming a very strong subsutural ridge, 
then a narrow deeply concave smooth sinus space, then the lower four ; 
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12-14 spirals between this space on body-whorl (interstices wider, deep, 
sometimes with interstitial threads). Shell squat, with spire shorter than 
aperture. Pillar more excavated above than in previous species, and canal 
shorter ; other details same. 

Height, 26-5 mm. ; diameter, 12*5 mm. 

Locality. — Lower Waipara sandy beds (Tongaporutuan ?), with Zelandiella 
fatua n. sp. (see reference, p. 237 of this volume) ; four specimens. 

T 3 rpe in Finlay collection. 

An aberrant form in which axial sculpture has almost disappeared. 
Fenestrosyrinx n. gen. 

I name Turris nexilis himrinatus Suter (N.Z. Geol. Surv. Pal. Bull. 3, 
p. 34, 1915) as t 3 rpe of this group, which consists of a scries of small shells 
with strong reticulate sculpture, sinus triangular at the keel, and delicately 
reticulate apex with the spirals stronger. Of this species Lcucosyririx 
thomsoni Mestayer is a synonym ; 1 have compared the typeji and para- 
types of both, and their identity is certain. The shell has no relation to 
Leucosyrinx. Suter’s subspecies bicarinatus is doubtfully separable from 
nexiUs itself, and the figure is extremely crude, but the name may be 
retained till more shells bridging the differences are collected. BaihytonM 
gratiosa Suter is another member of Fenestrosyrinx, wliile the Australian 
Hemijileurotorm mayi Verco, Asperdapkne vestalis Hedley, and Daphnella 
granola Hedley, while emphasizing the number of locations these shells 
have had, would easily faU into this group. True Asperdapkne is a much 
larger shell, with different apex and anal sinus. 

Stilla n. gen. 

Mangilia Jlexicostata Suter wiU not connect with any group of Turrids. 
Nothing like it in Australia is known to me, but I have a new congeneric 
Recent shell from New Zealand. The minute size, Daphnellid sinus, and 
simple axial sculpture render this little group quite conspicuous, and I name 
M. Jlexicostata Suter as type of the above new genus. Hedley regarded the 
species as a Nepotilla, but that genus has an extremely deep sinus like 
Veprecula and predominate spiral keels. True Nepotilla is also known to me 
by undescribed species from New Zealand. 

Vexithara n. gen. 

More attention has been paid to Mitromorphoid shells within recent 
years. Iredale {Proc. Mol. Soc., vol. 12, pt. 6, p. 328, 1917) has discussed 
these forms and outlined four genera : — 

Mitromorpha Carpenter, with type M. jilosa Carp., including Colum- 
bdla dormitor ^w. 

LoveUona Iredale, with type Conus atranierUosus Reeve, including 
Conus pa/rvus Pease and C. rnicarius Hedley. 

Apaturris Iredale, with type Mitromorpha expeditionis Oliver. 

Aniimitra Iredale, with type Plewotoma aegrota Reeve, including 
Mitromorpha Urata Adams and Daphndla crenulata Pease. 

Hedley has discussed the Australian Mitromorpha complex (Rec. Austr. 
Mus., vol. 13, p. 259, 1921), distributing the forms in Prosipho, TdeockUm, 
Scrinium n. gen. for M. brazieri Smith, and Mitntha/ra n. gen. for Columbdla 



Finlay. — New Sheila from New Zealand Tertiary Beds, 255 

aXba Petterd. The Recent Neozelanic Mitromorpha gemmata Suter and- the 
foBsil Boraonia brachyapira Suter belong to the last-named group, but there 
is a Miocene ” group, comprising Antimitra vexilliformis Marshall and 
Murdoch, Pleurototna hebea Hutton, and Ptychatractus nodoaoliratus Suter, 
that will not fall into any of the above genera, and for which I propose 
Vexithara n. gen., with the first-named as type. Suter’s reference of 
P. hebea Hutton to Lapparia (N.Z. GeoL Surv, Pal. Bull. 5, p. 40, 1917) 
is due to his confusion of two quite different shells, a Volute {loc. cit., pi. 12, 
figs. 11, 12), and a Turrid (pi. 5, fig. 8). The reference of nodoaolircUua to 
Ptychatractua has, as I have already remarked (Trana. N.Z. Inat., vol. 55, 
p. 500, 1924), little to justify it. Marshall and Murdoch’s figure of 
vexilliformia (loc, ci/., vol. 54, pi. 13, fig. 3) and the good illustration of 
nodoaoliratus (N.Z. Geol, Surv. Pal. Bull. J, pi. 12, fig. 23, 1917) well show 
the style of these shells. 

Conospira rivertonensis n« sp. (Plate 56, fig. 13.) 

Shell of moderate- size, rather slender, with nodular periphery and exsert 
spire. Apex lost. Twenty-two small vertically elongate nodules per whorl 
on the peripheral carina (interstices twice their width); no other axial 
sculpture except slightly curved growth-lines. Two spiral grooves crossing 
lower part of nodular row ; upper half of body- whorl smooth, lower half 
with a number of grooves, faint above and with wide spaces between, closer 
and stronger below. Spire half height of aperture, outlines faintly convex. 
Whorls medially sharply carinate, straight above and below, shoulder 
steep, then sloping in below. Suture distinct. Aperture very long, slot- 
like, angled above, open below, base not notched. Sinus t 3 q)ical, fairly 
deep on shoulder, very gentle curve below. Pillar straight, slanting, with 
a single interior very oblique twist and deep groove low down. 

Height, 33 mm. ; diameter, 12 mm. 

Locality . — Pourakino sands, Riverton (Ototaran ?) ; one specimen. 

Type in Finlay collection 

Related to Conospira* himutata Finlay (Trans. N.Z. Inst., vol. 55, p. 498, 
1924), but readily distinguished by longer and more exsert spire and narrower 
sheU. 

Neilo awamoana n. sp. (Plate 58, figs. 20-22.) 

Shell ancestral to N. auatralia (Q. & G.), but thicker and heavier, more 
inflated, with different sculpture, not so straight on top. Concentric ribs 
lower, wider and blunter, more numerous on posterior area, which is much 
less flattened and wing-like, with its bordering angulation blunter and less 
raised. Two other faint angulations traverse it, as in the Recent species. 
Shell quite thick, tumid, the dorsal margins both sloping away from the 
umbo. Hinge altogether much heavier and relatively wider, with very 
high and sharp teeth. Pallial and muscle impressions better marked. Other 
details as in N. auatralia. 

Length, 37 mm. ; height, 21-5 mm. ; width (one valve), 8 mm. 

Locality . — Mount Harris (Awamoan), type; also Pukeuri, Awamoa, 
Ardgowan (fig. 20), Devil’s Bridge (fig. 22), &c. The common Awamoan 
NeUo, 


* Misspelt ** Getioapira ” at the reference quoted. 
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Neilo sinangula n. sp. (Plate 58, fig. 19.) 

Close to the preceding species, but generally with a rounder basal margin^ 
more indistinct and irregiilar sculpture, very ill-marked posterior angulation, 
and no secondary angi^tions traversing posterior dorsal area. Posterior 
dorsal margin concave, posterior end more produced and winged, the 
truncation faintly convex, not sinuate. Sculpture tends to be reduced on 
posterior dorsal area to growth - laminations alone. Other details as in 
previous species. 

Length, 27 mm. ; height, 16 mm. ; width, 5 mm. (ty|je). Length, 
36 mm. ; height, 205 mm. ; width, 7 mm. (paratype). 

Locality, — Wharekuri greensands (Ototaran?) ; not uncommon. 

Type in Finlay collection. 

Spissatella n. gen. 

CrasaateUa traUli Hutton (Cat, Teri, MoU,, p. 24, 1873) is put forward 
as type of this new group of Crassatelliform shells, to which the majority 
of the New Zealand fossil forms belong. Talabrica Iredale (P,L.S. N.S,W,y 
vol. 49, p. 204, 1924) applies to the ** bMulua ” series ; SalajnUium Iredale 
(loc, cA.) has no New Zealand representatives ; and Eucrassatella Iredale 
(loc. cit,, p. 202) is available only for the large forms such as amplus (Zittel) 
and attenuaius (Hutton). The **traiUi** series, to which belong 
M. & M., Aatarte australia Hutton, and all the forms here described, differs 
from Eucrassatella in size, character of initial ornament, hinge, and muscle- 
scars. The young shell is very like a Salaputiurn^ which may represent an 
arrested stage in the development of Spissatella^ but the hinge is again 
different. The members of the four genera above mentioned all have smooth 
margins, while the genotype of CrassatellUes itself (C, sinuatus Krueger 
= C, gibbosula Lk.) has ^ely corrugated margins like the Australian 
C. denmnti Tate, which is apparently closely related to the genotype. Not 
a single '' CrassateUites with corrugated margins has yet been found in 
New Zealand. 

Spissatella discrepans n. sp. (Plate 59, fig. 10.) 

Shell subtrapezoidal, rather thin, inequilateral, depressed. Beaks at a 
little less than two-fifths of length from anterior end, pointed, considerably 
incurved, directed forward. Anterior end produced and attenuate ; dorsal 
margin almost straight and sloping rapidly at about 45° for about two- 
thirds height of shell, them roundly angled to ventral margin. Posterior 
end much longer, subquadrate ; dorsal margin slightly convex, very gradually 
sloping, then regularly rounded off and curving downwards ana slightly 
inwards to meet ventral margin, which it does (at an angle of about 110°) 
at extremity of an almost straight low very blunt angulation extending 
from umbo ; ventral margin just in front of this angulation faintly concave, 
then broadly rounded up to anterior end ; posterior dorsal area faintly 
convex. Lunule not much excavated, long and narrow, its slope 
approximately same as that of dorsal margin. Escutcheon long, very 
narrow, practically straight. Sculpture of very fine regular concentric 
riblets, a little finer on posterior dorsal area, but not forming striae there ; 
about 26 per centimetre on middle of shell, interstices a trifle narrower. 
Interior completely hidden by matrix; and shell too fragile and chalky 
to allow of tw being removed. Margin smooth. 
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Length, 37 mm. ; height, 14 mm. ; width (one valve), 7 mm. ; distance 
of beak from anterior end, 14 mm. 

Locality, — Lake Wakatipu, sandstone below the limestone (Ototaran ?) ; 
one specimen. 

Type in Finlay collection. 

A type of shell different from most of the other small species of Cretaaa- 
(Mites in New Zealand, which have inflated strong beaks, short anterior 
ends, and coarse ornament. 

Spissatella acculta n. sp. 

Closely related to previous species, but still more depressed and with 
still finer ornament. Anterior end not so pointed or produced, posterior 
end relatively considerably longer, posterior dorsal area narrower. Basal 
margin straighter. Beaks, lunule, and escutcheon the same. Posterior 
angulation somewhat wider and blunter, the dorsal area above it lightly 
concave. Shell everywhere still less inflated. About *30 very fine and low 
concentric ribs per centimetre on centre of shell, interstices linear. 

Length, 44 mm. ; height, 30 mm. ; width (one valve), 8 mm. ; distance 
of beak from anterior end, 12 mm. 

Locality, — Wharekuri greensands (Ototaran ?) ; one specimen. 

Type in Finlay collection. 

Spissatella poroleda n. sp* (Plate 59, fig* 11.) 

Shell depressed, with a narrow posterior wing, strongly convex basal 
margin, moderately fine sculpture ; much the shape of a Poroleda, Beaks 
projecting, very acute, at anterior third of length. Anterior end fairly 
long, rather narrowly convex, much as in previous species. Posterior end 
long and tapering on both sides, dorsal margin lightly concave, suddenly 
narrowly vertically truncated. Basal margin everywhere markedly convex. 
Posterior dorsal area lightly concave, with a second sharp angulation near 
the dorsal margin. Sh^ of regular inflation, not depressed near angulation. 
About 14 loudy rounded narrow ribs per centimetre in centre of shell, 
interstices narrower but not linear, ribs ceasing at angulation, dorsal area 
only lamellose. Hinge and interior as in C, traiUi Hutt. Margin smooth, 
narrowly bevelled. 

Length, 41 mm. ; height, 26 mm. ; width (one valve), 6'5 mm. ; distance 
of beak from anterior end, 14 mm. 

Zocoltty.— Chatton sands (Ototaran ?) ; one specimen. 

Type in Finlay collection. 

Belated to C, subcbesus Marsh. & Murd., and to the fallowing species, 
but characterised by shape and thin depressed shell. 

Spissatella trailli (Hutton, 1873). (Plate 59, figs. 13, 14.) 

For “ s3monymy ” — ^in this case, confusion with S, obesa (A. Ad.) — and * 
description of type specimen, see Suter, N,Z, Oeol, Surv, Pal, BuU, No, 2, 
p. 48, 1914. E«^y ^tinguished from 8, obeea (A. Ad.) (if one may judge 
from the description and figure of that shdl, no specimen of which hu 
since been found by local collectors, and which may be, as Iredale suggests, 
not Neosdanic at all, but a juv^e Austndian BuerassatMiteSf perhaps 
the Queensland eumingii A. Ad.) by different shape and finer sculpture 
9— Tram* 
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There are 13 rather raised, rounded, concentric sulci per centimetre in centre 
of shell, interstices furrow-like, a little narrower. This is the common 
Awamoan ‘‘ CrassatelHf.es.** 

Type in N.Z. Geological Survey collection. 

Spissatella clifdenensis n. sp. 

Closely related to the previous species, but more massive, shorter and 
higher (and therefore less ** tailed **), with rather weaker sculpture. Beaks 
very high and strong ; no concave depression near posterior angulation, 
which is rather sharp; basal and posterior dorsal margins generally quite 
straight ; posterior end more broadly truncated. Fourteen lowly rounded 
ribs per centimetre in centre of valves, interstices not quite linear. Other 
details as in C. traiUi. 

Length, 39 mm. ; height, 30 mm. ; width (one valve), 9*5 mm. ; distance 
of beak from anterior end, 16 mm. 

iocoZiiy.— Clifden,. Southland, bands 4 (type), 6a, and 6b (Ototaran ?) ; 
not uncommon. 

T 3 rpe in Finlay collection. 

Spissatella scopalveus n. sp. (Plate 60, 6gs. 7, 8.) 

Shell close to C. trailli^ but perfectly smooth, wedge-shaped posteriorly. 
For about 1 cm. or less from umbo there are concentric sulci as in traUli ; 
rest of shell quite smooth except for growth-striae and occasional weak 
corrugations. Beaks rather incurved, a little blunted. Shell moderately 
tumid, flatly depressed postero-medially. Posterior truncation very oblique, 
making posterior end pointed and wedge-shaped. Margin not bevelled 
interiorly, rounded, and with a faint groove inside. Otherwise similar 
to traiUi. 

Length, 46 mm. ; height, 32 mm. ; width (one valve), 11 mm. ; distance 
of beak from anterior end, 17 mm. 

Locality. — Target Gully “ shell-bed ** alone (Awamoan) ; common. 

Type in Finlay collection. 

A curious smooth and produced local form. 

Subspecies concisus n. subsp. (Plate 59, fig* 12.) 

Diilers only in being very short while of same height, and having posterior 
dorsal area and truncation considerably narrower. Basal margin slopes 
rapidly up to truncation. 

Length, 38 mm. ; height, 32 mm. ; width (one valve), 10*5 mm. ; distance 
of beaks from anterior end, 15 mm. 

LocaHiy. — Same as last, but much rarer. 

Somewhat the shape of C. d^denensis nov., but still more abbreviated 
ahd quite smooth. 
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Tertiary and Recent Volntidae of New Zealand. 


By Marwick, M.A., D.Sc., New Zealand Geological Survey. 

[Adstrart read, by permission of the Director of Dm New Zealand Oeological Survey, before 
the Wellington Philosophical Society, 8th October, 1924 ; received by Editor, 22nd 
December, 1924 ; published separately, 13th March, 1928.] 

Platea 61-70. 
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1. INTRODUCTION. 

The Volutes constitute one of the most beautiful and varied groups of the 
Mollusca, and include some of the rarest shells. As a result they have 
long attracted the attention of conchologists, and many subdivisions have 
been proposed with a view to their more accurate classiheation. 

The modern study of the family dates from DalFs revision of 1890. 
His paper, though concerned principally with the Tertiary of Florida, 
covered much general ground, and proposed as a new major classification 
of the Volutidae two series which were later called subfamilies. This 
division was based on researches made by Dali into the manner of growth 
of the animals in their early stages, and was as follows : — 

A. Volutoid series. 

Protoconch calcareous from the earliest stage. 

(a.) Trochiform nucleus. 

(6.) Bulbous nucleus. 

B. Scaphelloid series. 

Protoconch at first homy.* 

(a.) CarioeUa type — nucleus with a sharp spike : Valuta 
anctUa Solander. 

(b.) ScapheUa type — spike wanting, nucleus with a scar: 
Valuta junonia Hwass. 

(c.) Cymba type — nucleus enormous : Cymba alia L. 

* ** In the t3^ioal form the larva is olothed with a outioular or homy protooonoh 

probably similar m form to that which when shelly results in the bulbous nucleus of 
the other line of descent. Later on, hut while still in the ovioapsule, the deposition of 
limy matter hcttins as a slender cone or elevated point along the line d the axis of the 
protooonoh, and as the larva grows the posterior part of the mantle secretee a shelly 
dome." The homy protooonoh, being thus out off, disintegrates, and the apex of the 
shell " presents a slightly irregular dome, wiUi a slender point rising from the apical 
peat, ... In some other forms the devated point is almost or entirely wanting 
and in a third group " the nudeus is enormous but apparently secondary to a proto- 
oonoh."— (OaU, 1890, pp. 87, 68.) 
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Cotssmaxm (1899) oriticised this method of relying on the nature of the 
protoconch alone for fundamental divisione, and proposed six subfamilies — 
Volutinae, Homoeoplocinae, C3rmbinae, Zidoninae, Volutobulbinae, and 
Loxoplocinae — ^based on the sum of the shell-characters. 

These proposals were not followed by Dali in his Revision of the American 
Volutidae (1^7), where he used the subfamily divisions Volutinae and 
Oaricellinae {ScapheUa had been dropped, for reasons shown below). In a 
recent paper on the value of nuclear characters (1924) he has given reasons 
for discounting the importance which he and many others formerly attached 
to the protoconch as a means of classification. This does not, however, 
preclude its use for a particular family, and in the Volutidae nuclear 
characters when considered broadly seem to possess considerable signi- 
ficance. In New Zealand, at all events, the nuclei are remarkably constant 
in shells which agree closely in other characters. As might be expected, 
there are considerable difierences in detail of the scars left by the homy 
protoconchs, caused by slight difierences in the actual time at which the 
calcareous matter began to be deposited. But, apart from this, the general 
nature of the nucleus is a valuable guide to the systematic position of the 
shell. 

The Volutidae of New Zealand belong almost wholly to Dali's Caricel- 
linae, the only exceptions being NolopUjona (two species) and Lyria (one 
species). There is no trace of the large trochoid shelly nucleus belonging 
to the t 3 rpical Volvia (F. musica Linn4), Amoria (F. undulata Lamk.), and 
Cymbiola (F. vespertilio Linn4). These are common along the east coast of 
Australia, and extend to New Guinea, Solomon Islands, and New Caledonia ; 
but they do not seem to have reached any farther east. 


2. PREVIOUS CLASSIFICATIONS. 

The following table shows the difierent genera and some of the t 3 rpioal 
species recognized by Suter in New Zealand : — 


BpedSe Name. 

Suter, 10X4. 

Suter, 1017. 

Suter, 1018. 

arabica Martyn 

Fulguraria 

FtUgoraria 

Fulgoraria, 

aUenuata Hatton 

Subgen. Alcithoe 
Fidguraria^ 

AlcUhoe 

Alcithoe, 

graciliooskita Zittel . . 

Subgen. AlcUhoe 
VokUoipina, 

8rapheUa 

Macuhpeplum, 

Subg^ VohUoeorbia 

(7) Atkkta 

Plejona, 

hsOUmi Snter 

Vdlut^ina, 



Subgen. Athleta 

Aihkta 

Plejona, 

eomtgaia Hutton 

Lapparia 

Cymbiola 

Subgen. Mio- 
melon. 

Miomelon, 

hebts Hatton 

, . 

Lapparia 

Lapparia, 

Suter .. 


8eaphdla 

Maettlopephim, 


Aloithos Adams, 1858. 

The common Foluto arabioa (Martyn) (F. paoifioa Solander) is the 
genotype of AlcUhoe. Important features of the shell are— 

(1.) The secondary, soaphelloid nucleus. 

(2.) The 4 or 5 strong oblique columellar plaits, sometimes ranging up 
to 6 or 7, but never below 4 even in the brephic stage. 

(3.) The deep and broad anterior notch of the aperture causing a 
prominent bsciole. 

(4.) The dilated aperture and refiei^ lip of the type species. 
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The nuclei of Recent beach specimens are nearly always damaged, but 
very fine specimens — mostly of the closely related A. swainsoni Marwick 
(ss elongata Swainson) — can be obtained from the Upper Pliocene sands of 
CastlecliiT, Wanganui. 

As can be seen, these exhibit considerable variation in shape, especially 
in the height of the blunt point. There can be no doubt that this shelly apex 
represents the stage which follows a homy protoconch, and which was 
named by Dali '' scaphelloid.’* 

The specimen illustrated in text-fig. Id shows an abnormal condition. 
The walls of the bulbous top are 0*5 mm. thick, and the chamber is 
continuous with that of the shell. Apart from this, there are no signs of 
irregularity in the growth of the specimen. 

The nucleus of A. grcmlis resembles that of A. arabica except that it is 
somewhat flatter. 

Hariis (1897, p. 113), dealing with fossil material, recognized these 
features and classed both .species under Scaphellay doubtfully including 
in the same genus V. andlloides Tate from l^uth Australia. He stated 
that his single specimen of the latter shell was without its protoconch, 
which according to Tate appeared to be bulbous, and therefore the generic 
position might be nearer Fulgoraria. 



Fxo. 1 . — Aleitkoe ewaineoni n. sp. Apioes of ■peoimens from the Pliooene of 

C&atleoUff. X 6. 

Hedley (1906, p. 49), in pointing out the priority of F. arabica over 
F. padfioa^ also placed the species under Scaphdla. Later (1914, p. 725) 
he granted AlcUhoe generic rank, noted its close relationship to AdieUmeHon^ 
and stated that records of Australian occurrences were incorrect. 

When Cossmann revised the family he apparently did not have access 
to specimens of the genot 3 rpe of Ahithoe, for he compiled his diagnosis 
(1899, p. 132) from two l^uth Australian species, F« fulgetrum Sowerby 
(Recent) and F. anoiUoidee Tate (Janjuldan), neither of which is closely, 
related to F^ arabica. As a result he described the protoconch as 
bulbous, larger than the first whorls of the spire, and sometimes ornamented 
with ribs. He also gave a figure of the laterally rolled protoconch 
of F. anciUoides, and placed AloUhoe as a subrnnus of Fulgoraria, This 
example was followed by Suter, who dealt mosHy with Recent shells and 
did not notice the true nature of the apex of F. arabica as shown by the 
wdlpreserved fossil specimens. 

‘ genus i^wi^^creina Schumacher is founded on a rare shell, F. rupestris 
GmeUn, which, in addition to the lateral bulbous protoconc^ has a rather 
attenuated anterior canal which is not notched. Other distinctive features 
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are a convex^ thickened, not rehexed outer lip with some crenulations, and 
a columella furnished with from 6 to 10 folds. Thus, although the shape 
and ornamentation of V, arahica resemble those of F. rupegtriR, the 
important differences of prot^oconch and aperture show that AUnthoe is far 
removed from Fulgoraria, 


Plejona Bolten, 1798. 

Suter correctly perceived the affinitieB of his Athleta necopinata, although 
his material was exceedingly poor. Fine specimens collected by Mr. R. S. 
Allan at the type locality show, however, that important differences make 
it impossible satisfactorily to class this species under cither Athleta or 
Plejona. From Athleta it differs in having one strong anterior fold and 
several weak posterior ones, all oblique and situated on a pad in the adult ; 
in having a spur on the outer lip opposite the upper row of spines ; and 
in the different disposition of the parietal callus-pad. The columella of 
immature specimens is like that of Plejona, but in the adult the folds are 
situated on a thick pad of callus, and the outer lip is thickened, reflexod, 
and crenulated. From both it differs in having a double row of spines on 
the whorls, as in Neoaihleia, but it is distinguished from all these by the 
deep anterior notch to the aperture, forming a well-defined fascicle much 
stronger than that of Athleta. Consequently a new generic division is 
required, and NotopUjona is proposed, with Athleta necopincUa Suter as 
type. 

Suter’s recognition of the subgenus Volutocorbie was probably due to 
ZitteFs comparison of his species F. gracUicosteUa (1864, p. 39) with 
F. a^ssicola Ad. & Rve., a Recent shell which was placed under Voluto- 
corbis by Dali. The New Zealand shell in question is, however, not a 
Volute, but belongs to a common Tertiary group of Turrids for which the 
new genus Arntrotoma has been proposed by Finlay (1924, p. 615). The 
relationship of V. graciHcostata to this group was also noticed several years 
ago by the late Mr. K. Murdoch. 

The shell described by Suter (1917, p. 19) under the name of Galeodes 
maoriana does not belong to that genus, but is a Volute. Indeed, Suter 
himself (1915, p. 32) classed a specimen of it from Kakahu, the type 
locality, as Vdutospina (Athleta) huttoni var. pseudorarispina. The resem- 
blance to Athleta rariepvm Lamk. is due to parallelism. The tendency of 
the body-whorl to embrace preceding whorls and to develop thick callus 
at the suture is quite a common gerontism in several widely-separated 
families — e.g., CofnineUa carinaia (Hutton), Uber percrassus (Finlay), Bairy- 
spira robusta (Marwick). 

The apex of ** Oaleodes ” mo/oriana has not been completely preserved in 
any of the available specimens. The protoconch was certainly quite small, 
but there is no direct evidence as to whether it was scaphelloid or not. On 
the first conch-whorls the angulation was probably well above the suture, 
but no speoimenB show this clearly. Fig. 2a shows a specimen in which 
part of the shell-substance has been removed. The neanic shell is almost 
oiconic, with a fiat or slightly concave sloping shoulder, the angle armed 
with strong tubercles, which extend axially well down on the convex, 
quickly contracting body. On about the third whorl the suture follows 
the line of these tubercles, which soon become shorter, so that the shell now 
represents the adult stage of “ Fulgora/na ” biconim Suter. For perhaps 
a quarter-volution the tubercles are obsolete and the shell is almost 
regrdarly rounded, but the suture meanwhile has been climbing slightly 
al^ve the periphery, so that when the tubercles again become stronger they 
are well bdow the line of suture. On the body-whorl a thick callus is 
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deposited in the posterior end of the aperture, so that the shell has to curve 
over quickly to the suture ; also, the row of sharp tubercles which are not 

axially elongated has shifted farther 
forward until it is much nearer to the 
anterior end of the whorl than to the 
posterior. On the last half-turn or 
so the apertural callus has become so 
thick that the side of the body-whorl 
fails to reach the penultimate whorl, 
so the suture is occupied by callus. 

Suter's Volutos'pina huttoni has a 
similar life-history, though in this case 
the posterior apertural callus is not so 
well developed ; the row of tubercles 
does not shift anteriorly, and at very 
early stages the tubercles can be 
seen well above the suture. The supposed protoconch of V. huttoni var. 
pseudorarispina described by Suter (1915, ]>. 32) is but the eroded tip. 

These shells are quite distinct from Athhta^ Plejona, or Notoplejona, as 
shown not only by their life-history, but also by their adult appearance. 
The adult columella bears always 4 strong folds, never less or more, and no 
wrinkles ; also it is slightly twisted anteriorly, the anterior notch is very 
deep and forms a ‘prominent convex fasciole which has a median ridge, 
spiral sculpture is quite absent, the outer lip is thin, and the callus does not 
spread over the body-whorl. Thus they possess rather the characters of 
Alcithoe^ but are further developed. The new genus Mania is therefore 
proposed, with “ Galeodes ** maorianus Suter as type. 


Pio. 2. — a. Mania maoriana 
ing stages in ontogeny ; x 


(Kut.), show- 
2. h. Mania 


huttoni (Sut.), juvenile; natural sise. 


Lyria Gray, 1847. 

The presence of an isolated but typical Lyria in Middle Tertiary 
fprobably Oligocene) beds in New Zealand is rather surprising. 

The present distribution of the genus, according to Tryon (1882, p. 102), 
is West Indies, west coast of Central America, east coast of Africa, East 
Indies, Australia, Tasmania, New Caledonia ; while fossil species have been 
recorded from the Upper Senonian of India, Paleocene to Pliocene of 
Europe, Paleocene to Miocene of eastern North America, and Lower to 
Upper Tertiary of southern Australia (Cossmann, 1899, p. 144). The New 
Z^land species almost certainly came from the north, for no record of the 
genus or any near relative has been made from South America or Antarctica. 
The Australian fossil species L, harpularia Tate and L, gemtnata Tate are 
not closely related, for they appear to belong to the section Harpeola Dali, 
which has a channelled suture, on the rim of which the ribs are raised into 
tubercles. As far as one can judge by figures, the Parisian Eocene L, harpula 
Lamk. is the most closely related known species ; it is, however, much more 
slender. 

Maoulofeplum Dali, 1906, 

The history of the generic names Cymbiola and Macuhpephm is rather 
an involved one. In his paper on the Mollusca of the Blake ” Expedition, 
Dali (1889, p. 147) discussed the original Scaphetta and CgnUnokiy pointing 
out Swainson’s peculiar conception of what a type ” was : In one place 
F. andlia is cited with a query as to whether this is the type or not ; at 
another place the author queries whether F, anciUa shotdd not form a 
separate division^ and on the same page refers to F. veepertilio as the tjrpe 
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of the whole genus. . . . The * best known tyw * also figured by 
Swainson for his ^nus Scaphdla is the S, uniulata, 

HoweVbr, in his revision of the family which appeared the following 
year, Dali (1890) did not pursue the matter further, but accepted the 
common usage of SoaphMa, with F. junonia Hwass as type. 

Cossmann (18991 also adopted Soctphdla, with the same type, and classed 
a group of Srath American shells in Cyrnbiola Swainson, with F. cmcUla 
Solander as type : this, too, was the customary proceeding. 

As a result of further consideration of Swainson^s introduction of 
Soofhdla and OywbuAa, Dali later (1907) objected to their being based on 
F. junonia and F. andUa respeotivdy. His reasons were : “ WMe Voluta 
junonia was included among his [t.e., Swainson’s] species of Scaphdla, it is 
obvious to the careful student that it cannot be regarded as congeneric 
with the forms like F. undukUa, which was the type of ScopAella, and which 
were later named Atnoria by Gray ; nor with the Oymbiola group, founded 
on VdUUa vespertUio, which is the Scapha of Gray and AuUca of Adams and 
Crosse. Both of these groups have the shelly protooonch of the Volutinae.*^ 
(Dali, 1907, p. 370.) He therefore consider^ new generic names necessary, 
and proposed Maa^apeplum (type F. junonia) to replace the general use 
of S^heUa, and Addomdon (t^^e F. andUa),^ to replace that of Cyrnbiola. 

Yon Ihering (1907, p. 201) ^d not accept these (manges, because he did 
not have the necessary literature to verify them. Neither did they appeal 
to Cossmann (1909, p. 206 d tea.), who severely criticized Dali’s action 
and gave a revised summary of the family. He refused to recognize 
AfoctUopepluin on the grounds that Hermannsen had ** dearly designated 
F. junonia as type of SoapheUa in 1845,” and Addomdon because ” it 
remains to be e^lained to what genot 3 rpe the name Cyrnbiola ought to 
be applied.” 

H^ey (1914, p. 721) also investigated the position, his results being 
similar to Dali’s except that he gave F. maculata Swainson as type of 
Soaphdla. 

Although the question does not have a direct bearing on the revised 
classification of New Zealand species, it concerns the use of the term 
” soaphdloid protooonch,” oon^uently the writer appealed to Mr. T. 
Iredaie, who most kindly contributed ihe following : — 

** Soaphdla was proposed (as given by Hedley) in the Zool. lUuttr. 
(ser. 2, vol. 2, pt. 19, pi. 87, 1832), and Scaphdla maculata was figured ; 
Swainson, however, stated, *'l^ioal species, Soaph. undulata, junonia, 
maouiata, zd)ra. Aberrant species, Scaph. papfUarit, dongataf* Hermann- 
sen was within his rights in sdeoting (In£tx Oenerum Malacoz., vol. 2, 
1848, p. 423) as ' T^e, Voluta junonia Ohemn.,’ especially as he gave 
the correct introduction of the genus as above. Hedley was therdore 
incorrect in naming SoapheUa maouiata as type, even though it were the 
figured species. OymbiM was introduced at the same time and place, an(l 
the didl fimred was named Voluta vetpefidio. Swainson then wrote, 
' The seccmd or subtypical genus of the Volutes appears to be represented 
by tiiis common thou^ degant, species,’ ailding * As we have (leemed it 
advisable to employ the name of Cyrnbiola (hitherto used in a specific sense) 
as a generic appdatiou for the whole g[roup, we trust that those who may 
adopt our views will hereafter distiiyiish the Fcluto oymbiola bl Sowerby, 
now in the cabinet of Mr. Broderip, uy the name of Oymbiola broderipia.^ ” 
The Fakaurangi shells placed under Oymbioia bv MarshaU (1918, 
p. 266) are not Volutes, but bdong to the Mitridae, tnough none d the 
present genera fit them well. 
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Of the two speoies jplaoed by Suter under Soaphdla, V, aUenuata Hutton 
IB a much damaged mtemal cast not even generioally recognizable. It 
should be omitted from our lists. S. degantiaeima Suter is a slender shell 
with a high spire related to the Alcithoe s^ck, and here classed as Waihaoia 
{Teremelon), 

Amoria Gray, 1855. '' 

CoBsmann (1899, p. 120), under Amoria, gives “ Pliocene — ^L’espece-type 
dans les couches rdcentes de la Nouvelle>Z61ande, d’apr^s M. Geo. Harris.” 
This is a mistake; the occurrence recorded by Harris (1897, p. 109) for 
A, undulata is “ Post-Pliocene : Victoria.” The genus does not occur in 
New Zealand. 

Miomelon Dali, 1907. 

Miomdon was proposed as a section of Addomdon by Dali (1907, p. 365) 
for a small shell, Volutilithea phUippiana Dali, which was dredged from 
677 fathoms ofi the south-west coast of Chile, llie single known specimen is 
not an adult, and the apex is eroded, but a number of South American fossil 
speoies included in the genus by its author give a better idea of its characters. 

Cossmann (1909, p. 214) accepted Miomdon^ but, of course, as a section 
of Cymbiola. This was follow^ by Suter (1917), but in the following 
year he elevated Miomdon to generic rank. The South American species 
attributed to Miomdon often have strong spiral sculpture, and from 2 to 
3 plaits, rarely a fourth weak one on the columella. The New Zealand 
shells such as L. parki classed here by Suter resemble them in shape and 
axial ornamentation, but have 5 or 6 plaits on the columella, not less 
than 4 even in the brephic stage. Excepting traces on early whorls of 
some specimens, spiral sculpture is wanting. Addomdon has no spiral 
sculpture, but the columella is similar to that of Miomdon, 

L, parki and its allies are more closely rdated to Alcithoe, having the 
same general form, anterior notch, and columellar plaits. The most 
important differences are the strongly spiked nucleus of the former, and the 
greater tendency to angulation and tuberculation of the ribs in the latter. 
The new genus Spinom^n is therefore proposed, with Lapparia parhi Suter 
as type. 

Lapparia Conrad, 1855. 

The genus Lapparia is based on F. pactUis Conrad, a small shell with a 
contracted base, persistent spiral ornamentation, and a shoulder armed 
with sharp tuberdes. A deep anterior notch to the aperture causes a 
prominent raised fasoiole; the columella is furnished with four strong 
plaits decreasing anteriorly; and the nudeus is scaphelloid. 

Suter (1907, p. 202) placed his spedes L, parki in this genus at the 
instance of Dali, who had examined the spedmen. Later, when he had 
seen Dad’s new section of Addomdon — Miomdon — ^with a spiked nucleus 
and more dongated shape, he transferred his speoies to it, in the meantime 
having synonymised L. jHtrki with L, corrugata (Hutton). The generic 
change was an improvement, but, as has been stated above, the NeW 
Zealwd sheds are more dosdy rdated to AloUhoe, and have been here 
given the new name of Spinotndon, Addomdon, Miomdon, Alcithoe, and 
Spinomelon are probably offshoots from a common Antarctic ancestor of 
Cretaceous age* 

The generic position of one of the sheds supposed by Suter to be Lorpparia 
hdbea (Hutton), but classed bdow as Alcithoe angusta (Suter), is a different 
question. None of die specimens has a wed-preserved nudeus, but in sice, 
mpe, axial sculpture, and apertural notch they show considerable resem* 
blance to Lapparia. Spiral sculpture, however, is lacking ; the odumdUar 
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plaits are less mitriform and more anterior than in Lapparia ; and the 
anterior fasoiole is Irather more specialized. Consequently it has been 
classed in this paper under the new genus Mauia^ of which it represents a 
very early stage. 

3. NEW CLASSTFICATION. 


T*he generic grouping here proposed for New Zealand Volutes is put 
forward with oonsiderable hesitation, for other schemes could bo drawn 
up with perhaps as weighty arguments. A statement of the principles 
governing this classification will, at all events, make the writer's position 
clearer. 

(1.) The shape of the nucleus is a valuable guide in grouping related 
shells. Allowance must be made for exceptionally early or late calcification, 
but where a number of individuals can be observed a general form is 
apparent. 

(2.) The number of columellar plaits is often variable, but there are 
always fairly strict limits. Thus, among the dozens of specimens of 
A. gracilis examined, only one had other than 4 plaits ; in the new genus 
Mama no variation in number was seen except in the species M. insignis, 
and hardly any in several other species : e.g.^ A. finlayi. Members of 
Spinomdon have nearly always 5 or 6 folds, 4 being quite exceptional. 
(3.) The anterior notch has considerable systematic value. A shallow 
^ notch is a primitive character, and deepening marks evolutionary progress. 
(4.) The primitive sculpture of most of the New Zealand Volutes consists 
of strong, smooth, sharp axial ribs. Bemains of an early spiral ornamenta- 
tion are occasionally seen, but do not assume any importance. Evolution 
from simple axial ornamentation may follow two paths : — 

(a.) The costae may become angled and then tubercular : e.g., the line 
Waihaoia allani or W. thomsoni — haihgatei — phymatias—dyscrita^ 
(6.) The costae may become obsolete and the shell have a smooth 
surface : e.g,^ the line Waihaoia allani — pretiosa — cognaia. 

Often a tendency is manifested to revert to axial costae or tubercles 
after a smooth stage has boon reached : e.g,, Spinomdon henitens — parhi — 
speighti. This* is also shown in the ontogeny of large examples of Alciihoe 
swainsoniy where the penultimate whorl is smooth but the body-whorl 
shows a return to tubercles. 


(5. ) The independent orthogenotic evolution of these characters in different 
groups produces combinations showing a considerable degree of parallelism. 

The use of five genera, in addition to Neoplegona and Lyriay is proposed : 
AldthoCy Mauiay Waihaoiay Metamdony and Spinomdony the last four being 
new, and Waihaoia having the two new subgenera Teremdon and Pachymdon. 

Mauia and Waihaoia are represented in the greensand of Kakahu and 
Waihao, probably Eocene ; Melamdon and Spinomdon are not known 
until the Wharekuri greensands, perhaps Middle Oligocene; but Aldthoe 
does not appear until the Awamoan — i.c.. Upper Oligocene or Lower Miocene. 
Mauia is proposed for an early line of shells with a deep anterior notch and. 
a ridged fascicle. Gerontism soon developed, and the suture ascended so 
high that most of the spire was liltimately embraced by the body-whorl. 
Waihaoia is founded on the small W. aUaniy which has simple axial oma-- 


mentation, a scaphelloid nucleus, 5 columellar plaits, and a quite shallow 
anterior sinus. With it are included other shells from a lower or ^ually 
low horizon, with more advanced sculpture and 4 plaits, but still witn the 
shallow notch. A series from Clifden described by Finlay seems most con* 
, venientiy to be classed here. W, bathgatei has a higher spire than W» aUaniy 
the axials are slightly angled, and the imterior notim is deeper; the 
oolumdla, however, is the same. In W. phyfmdioi the spire-whorls are aa 
in W. hathgaUi^ but on the body-whor) the axials develop into pl^minent 
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tubercles, and the shape is rather broader ; the columellar folds are only 4 
in number, but the notch is no deeper than in W. hathgatei, W. dyacrita 
is much broadened, and the ornamentation is accelerate so that most of 
the whorls are tubercular ; the columella has 4 plaits, and the anterior notch 
has not advanced any farther. This development was only an ofEshoot 
from the main stock, which, except for the shortened beak, is still much the 
same as the Eocene W. thomsoni in the Miocene W. ohsoleta. 

The new subgen era Pachymdon and Teremdon are proposed for special- 
ized groups ; the former have a thick test and a fairly shallow notch ; 
the latter are thin and graceful, for the most part smooth and shining, 
notch moderate, fasciole not strongly marked. These sub genera, especially 
Pachym€lo7i, show considerable likeness to Spinomelon, but they have not 
the spiked nucleus, therefore they have been retained under Waihacia. 

Spinomelon (type Lapparia parki) has been introduced for a number of 
large shells of oval shape with axial corrugations, a spiked nucleus, 5 or 
6 columellar folds, and a moderate to fairly deep anterior notch. The 
sculpture and the columellar folds are the same as in WaihcLoia allani — 
indeed, the general appearance of the two species is so similar that one is 
almost forced to the conclusion that they are directly related. 

The species grouped under Metamdon have also a spiked nucleus, but 
they are small shells inclined to gcrontism, and are known as early as 
Spinomelon. The beak is always produced, the anterior notch very deep, 
and the base of the body- whorl contracted. 

The origin of Alcithoe, the only living genus, is not clear. The small 
Mania angusta has many of the characters of Ahithoe, but has a rather 
better developed anterior notch, and the protoconch is not known. Spino- 
melon is a close relative, but whether each is an independent ofishoot of 
Waikaoia^ whether Spinomelon gave rise to Aldtho or whether the origins 
are from other stocks than at present known, are difficult questions. Each 
has something in its favour. 

4. STRATIGRAPHICAL RESULT’S. 

As in previous papers by the writer, the table of stratigraphical ranges 
has no claims to completeness. The stage divisions of our Tertiary strata 
are somewhat in a state of flux at present, and will be, no doubt, for some 
time. This is due to the increasing knowledge of some of the faunas ; 
but we have stUl a long way to go before the relative time values of the 
different stages are accurately known. The European time scale of the 
table is only a rough approximation. 

In this paper the Bortonian includes the Black Point sandstone (tjrpe 
locality), the Waihao greensands and '' Island sandstone,” the Kakahu 
greensands, and the Hampden beds. This extensive series has been sub- 
divided by Mr. R. S. Allan, whose paper will soon be available. The 
Waiarekan has been omitted as there are no Volutes to list from it, 
restricted. The Wharekuri greensands are correlated with the Ototaran 
at a guess ; and the Clifden beds are provisionally placed with the 
Hutch^onian, pending further information from Mr. H. J. Finlay's studies 
on the Southland faunas. The Kai Iwi beds have been separated from 
the Castlecliffian, as a preliminary survey indicates that a useful stage 
may be recognizable between the Nukumaruan and Castlecliffian. 
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6. 8YSTEB1ATIC CLASSIFICATION AND DESCRIPTIONS. 

Synopsis of Oenbra and Subobneba. 

1. NctopUjona : Small, fusiform ; spire low ; protoconoh small, shelly ; each axial rib 

with 2 spines, spiral ornamentation strong anteriorly; thick pad of callus on 
body : anterior notch strong ; columella with 1 strong fold and several wrinkles ; 
in fl^dults these are situated on a pad. 

2. Lyria : Small, oval ; spire low ; protoconch small, shelly ; strong axial ribs, anterior 

notch moderate, columella with 2 strong anterior folds and several weak wrinkles 
above them. 

3. Mauia : B'roadly fusiform ; protoconoh uncertain ; armed with tubercles some- 

times extended into axials ; anterior notch very deep, fasciole ridged, columella 
with 4 strong, narrow folds. 

4. Waihaoia : — 

(a.) {Waihaoia)\ Small, narrowly fusiform; spire high; nucleus scaphelloid ; 
axially ribbed, often developing tubercles ; anterior sinus shallow, almost 
absent, fasciole inconspicuous or absent, columella with 4 or 5 folds. 

(6.) {Teremdon ) : Small, narrowly fusiform, spire high ; nucleus small, scaphel- 
loid ; first few whorls axially ribbed, remainder smooth and polished ; 
anterior notch moderate, not making a prominent fasciole ; columella 
with 6 narrow folds in typical group, 4 in “ cognata ” group. 

(c.) (Pachymdon ) : Small, broadly fusiform, thick and heavy, spire low, nucleus 
large, scaphelloid, rather globose ; axial ribs becoming obsolete ; anterior 
sinus sh^ow ; fasciole inconspicuous ; columella produced, generally 
with 5 folds. 

5. Spinomdon : Large, fusiform ; nucleus caricelloid with high spike ; axial ribs 

generally becoming obsolete, rarely developing into tubercles ; anterior notch 
moderate ; fasciole conspicuous, columella produced, generally with 5 or 6 folds. 

6. Mdumdon : Small, broadly fusiform ; nucleus small, caricelloid with sharp spike ; 

spire- whorls smooth, body- whorl inflated, constricted below, generally with long 
axial ribs, fasciole exceedingly well marked ; anterior notch deep ; columella 
with 5 folds. 

7. AUUhoe : Generally large, fusiform ; nucleus scaphelloid ; axial ribs generally 

developing into tubercles or nodules ; anterior notch deep, fasciole well marked ; 
columella with 4 or 5 folds, sometimes more. 

1. Notoplejona n. gen. 

Shell rather small, fusiform. Spire turreted. Fasciole well marked. 
Sculpture of strong axial ribs bearing double row of spines, one below suture, 
one on periphery ; whole whorl with spiral lirae often stronger anteriorly. 
Aperture deeply sinused next suture and deeply notched below. Outer 
lip thickened, reflexed, creuulated, sharply angled where sutural row of 
tubercles abuts. Columella convex with 4 or 5 weak posterior oblique 
folds and a stronger spaced anterior one. Inner lip with a thick callus-pad. 
Type : Athleta necopinata Suter. 

Notoplejona necopinata (Suter). (Plate 66, figs. 2, 5.) 

1917. Athlda necopinata Suter, Geol, Sure, Pal, Ball, J, p. 40, pi. 5, fig. 7. 

1918. Plejona necopinata (Suter), Alph. Lid N.Z, Tert, MoU., p. 23. 

Owing to faulty material, Suter’s description of the columella is not 
correct. On very early whorls there is but one strong plait, well down 
on the columella ; later a second weak one appears posteriorly, and after- 
wards three others (sometimes more) in succession ; the posterior plaits 
are grouped together, remain much weaker than the anterior one, and the 
columella is straight until the adult stage is reached. Here the four weak 
plaits are gathered on to a strong callus-pad, which extends to the 
anterior plait and tends to obliterate it. The protoconch is not preserved 
in any of the specimens, but it was evidently quite small. 

XocoZifies.— Greensand, Waihao Downs (type) ; 480, “ Island sand- 
stone,” Waihao Biver ; 164, Greensand, Slakahu ; 176, Black Point. 
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Notoplejona lata n. sp. (Plate 66, fig. 1.) 

Shell rather small, broadly fusiform. Spire turreted, about one-third 
height of aperture. Body-whorl with sloping concave shoulder, below 
which it contracts slowly at first, then quickly, finally straightening again ; 
anterior with well-marked fasciole, bounded above by low broad ridge. 
Suture deeply impressed. Sculpture of 10 broad low axial ribs with wide 
interspaces, ribs extending almost to fasciole ; on periphery of shoulder, 
also below suture, are strong tubercles ; whole surface with numerous, 
undulating, spaced, bevelled, spiral lirae, weak over greater part of body, 
slightly stronger on shoulder, much stronger on anterior constricted part 
of whorl. Aperture with subparallel sides, deeply notched anteriorly. 
Outer lip thickened and reflex^, sUghtly crenulated. Columella strongly 
convex in adult, with about 6 weak folds, anterior one separated by wider 
interspace than others. Inner lip with a thick pad of callus burying but 
not obliterating spines and extending to suture. 

Holotype in collection of New Zealand Geological Survey. 

Height, 26 mm. ; diameter, 14 mm. 

Locality. — 759, Castle Hill shaft, Kaitangata. 

Easily distinguished from N. necopinata by lower spire and more squat 
shape. 

2. Lyria Gray, 1847. 

Shell rather small, ovoid, thick. Spire conical. Body-whorl regularly 
convex ; fasciole well marked. Sculpture of strong axial ribs. Aperture 
channelled above, deeply notched below. Outer lip thickened, with an 
external varix. Columella with 3 almost horizontal folds, above which are 
several weak wrinkles. 

Type : Vohda nucleus Lamk. 

Lyria zelandica Finlay. (Plate 64, fig. 1.) 

1926. Lyria zelandica Finlay, Trans, N,Z, Inst,, vol. 56, p. 470, pi. 49, tig. 7. 

Locality. — Clifden, Southland, 6b. 


3. Mauxa n. gen. 

Shell moderate to small in size, strong, broadly fusiform. Spire gene- 
rally low conic or conoid. Protoconch unknown but small. Body- whorl 
large, often embracing most of the previous whorls, contracting quickly to 
the neck ; fasciole large, convex, projecting, bounded above by a sharp 
ridge and with another rounded central ridge. Suture sometimes filled 
witk c, alius, which forms a thick parietal pad. Sculpture of sharp tubercles 
which are represented by axial ribs on primitive species, on advanced ones 
the row of tubercles is far forward on shell. Aperture broad, deeply 
notched below. Outer lip thin, simple. Columella with 4 strong plaits. 

Type : Oaleodes inaoriana Suter. 


Synopsis of Spbtjtibs. 

A. Small to moderate size (under 80 mm.). 

1. Tubercles stronger than axials. 

(a.) Spiro turreted 

(6.) Spire conic, tubercles short, sides of body not convex 
Spire conic, tubercles Jong, recurved, body convex 
(o.) Spire immersed 

2. Axials stronger than tubercles 

B, Very large (over 100 mm.). 

1. Body- whorl embracing most of spire 


ar^usta, 

biconica, 

curvi^na, 

maofiana, 

insignia. 


kuUoni. 
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Mauia angusta (Suter). (Plate 61, fige. 4, 13.) 

1017. OaUodu (PugUina) angusta Suter, N,Z* OeoL Svrv. Pal BvU. 5, p. 18, 
pi. 11, fig. 10. 

Shell Bmall, fiudform. Spire strongly gradate, not quite equal in height 
to aperture. Whorls broad and low, with a concave shoulder, below which 
body- whorl is slightly convex then contracted ; anterior fasciole strongly 
developed, bounded above by prominent ridge, and with another broader 
ridge a short distance above lower boundary. Suture undulating. Sculpture 
of 7 long strong tubercles, which extend longitudinally as axial ribs almost 
to basal fasciole below, and often, though weakly, to suture above. Aperture 
oblong, angled above, with deep anterior notch. Outer lip thin, straight. 
Columella with 4 rather weak folds, anterior two close together. 

Holotype and lectotype in collection of New Zealand Geological Survey. 

Locality. — 164, greensand, Kakahu. 

The type specimen of Oaleodes angusta is an internal cast, but it clearly 
belongs to the same species as a number of strongly ribbed Volutes which 
Suter classed along with two other species under his Lapparia hehes (Hutton). 

Satisfactory generic placing of this shell is rather difficult. It probably 
represents the ancestral type of such shells as Mauia, in which the suture in 
neanic whorls is below the periphery, and which have a similar four-plaited 
columella, deep anterior notch, and prominent fasciole with strong ridge 
bounding it above, and another strong central ridge with concave space 
between. It also resembles AlcUhoe, from the typical species of which it 
difters not only greatly in size but also in the small nucleus and strongly- 
ridged fasciole. M. angusta may, indeed, be an ancestor of AlcUhoe ; the 
highly specialized siphonal fasciole probably indicates that it is not on 
the direct line, but marks a gerontism that culminates in such forms as 
M, fnaoriana, and M. huUoni, 

M. angusta, as perceived by Suter, closely resembles Lapparia, but the 
fasciole is slightly more specialized, there is no spiral sculpture, and the 
axials have developed along a different line, having become strong and 
tubercular, while those of Lapparia develop into spines something like those 
of M. maorima. Unfortunately, none of the specimens shows a complete 
apex. 

What 'is probably a related species, though much more slender, occurs 
at locality 759, Castle Hill shaft, E^itangata. The single specimen is 
incomplete, and is mostly an internal oast, so one cannot be certain about it. 

Mauia biconica (Suter). (Plate 61, ffg. ,1^*) 

1917. Odsoiss hkonioa Suter, N,Z. Owl Surv. Pal. BuU. 6, p. 18, pi. 11, fig. 20. 

1917. Ful^aria (Akiihoe) bkoniea Suter, N.Z* Owl, Surv. Pal. Bull. 6, p. 30, 
l5. 6, figs. 5, 6. 

Curiously enough, Suter gave the same specific name to the two shells 
listed above. The one which he called Galeodes bioonica has 4 strong plaits 
on the pillar and so is certainly not a Oaleodes (= Mdongem) ; it agrees, 
however, in all particulars excejit size with the type of Fuigoraria bioonica. 
Gal^des bioonioa has page priority; so the small shell becomes the type of 
the species. One of Suters plesiotypes of Lap^ria hebes (Hutton) is a 
Af. bioonioa (Suter, 1917, p. 41, pL 12, fig. 11.) Sometimes it is difficult to 
decide whether young shells are U. bioonioa or M. maariana, as the latter 
passes through a stage represented by the former. 

LooaUties.^-^^ieenBsakd, Kakahu (type) ; greensand, Waihao Downs ; 

^ Hampden. 
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Mauia cunrispina n. sp. (Plate 69, fig. 13.) 

Shell large, solid. Spire low, conic, one-quarter height of aperture. 
Spire-whorls slightly concave ; body-whorl with long steep slightly convex 
shoulder, which is strongly tubercular on the periphery, below which whorl 
contracts very slowly at first then rather quicldy to a huge fasciole bounded 
above by high narrow ridge and traversed by strong median rounded ridge. 
Sculpture : periphery armed with 10 tubercles, at first low and sharp, but 
increasing rapidly in strength so that later ones are long and strongly curved 
posteriorly. Suture undulating, situated a little above line of tubercles 
and on last half-whorl filled with callus. Aperture fairly large, very deeply 
and rather narrowly notched below. Outer lip broken but apparently 
rounded, not reflexed, and strongly convex. Columella with 4 high, narrow, 
spaced plaits. Inner lip fairly well spread as a thin glaze, forming a 
moderate pad on the parietal wall. 

Holotype in collection of New Zealand Geological Survey, deposited by 
Mr. R. S. Allan. 

Height, 72 mm. ; diameter, 45 mm. 

Locality. — Greensand, Waihao Downs. 

This species represents an advance from M. biconica, marked by con- 
vexity of the body -whorl, and the development of long recurved spmes. 

Mauia maoriana (Sutor). (Plate 61, fig. 9 ; and text-fig. 2a.) 

1917. Qdleode$ maoriana Sutor, N,Z. Oeol. Surv. Pal. Bull. 6, p. 19, pi. 3, fig. 11. 

The resistant matrix having been cleared from the aperture of the 
holotype, the columella di^lays 4 strong oblique folds, the anterior one 
weaker than the others. This with the deep anterior notch shows that 
the shell is a Volute, not a Odleodes (" Md^ena). A description of the 
ontogeny and relationship to Mauia biconica (Suter) is given above (p. 262). 
The embracing, rounded body-whorl, calloused suture, and anteriorly placed 
tubercles are all gerontic features. 

Locality. — 164, greensand, Eakahu. 

Mauia huttoni (Suter). (Plate 61, fig. 8.) 

1873. VcitiOa kvrhi Hutton, Cat. Tert. MoU., p. 7 (not of Hutton, Cat. Mar. Moll.), 

1914. VoiliUoapina (Athleta) huttoni Suter, lif.Z. Oeol. Surv. Pal. Bull. 2, p. 26, 
pi. 16, figs. 3 a, 6. 

1917. Aihleta huttoni (Suter), N.Z. Oeol. Surv. Pal. Bull. J, p. 87. 

1918. PUjona huttoni (Suter), Alph. Litt. N.Z. Tert. AfoU., p. 23. 

The shell (fig. 2h) listed from Mount Harris as Fulgoraria biconica 
<Suter, 1921, p. 64) is not that species, for it has a more contracted convex 
body and a longer neck; but it agrees exactly with the apex of well- 
preserved specimens of Mauia huttoni, and can be regarded with practical 
•certainty as the young of that species. The preservation and adhering 
matrix are not like those of Mount Harris, but are identical with some of 
the fossils from TreUssick Basin, locality 451a, Pareora beds, junction of 
Porter and Thomas Rivers. Although the locality-label now reads 475, 
the 7 has been put on with di&rent ink at a much later date over an' 
original 5. LocaUty 455 was supposed to be from the Triassic of Okuku, 
but in a manusozipt copy of fos^erous locality' desoziptions written by 
McKay the following note appears : This collection is wrongly numbered, 
as 465 is a numerous collection of Miocene fossils either from Pareora River 
Valley or the Thomas River, Trelissick Basin.** 

Locality. — ^Broken River, Trelissick Basin. 
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Tfomactions. 


Mauia pseudoraritpina (Sutc^r). 

1915. Volfdoapina ( Aihleia) huUoni pseudorarispiha Suter, N,Z, Oeol. Surv. Pal. 

BuU. 3, p. 31, pi. 6, fig. 6. 

1917. AihUta huiUmi pseudarariapina (Sutor), N.Z, Oeol. Surv. Pal, BuU. 5, p. 87. 

1918. Plejona huUoni paeudorariapina (Suter), Alph. List N.Z. Tert, Mdl., p. 23. 

The value of this species or variety is uncertain. The shape of M. hvitoni 
varies considerably according to the amount of callus below the suture, 
coupled with the degree of submersion the spire has undergone. Individual 
differences are so great that it is extremely doubtful whether M. pseudo^ 
rarispina represent/S a constant group. Also, further collecting is required 
to ascertain if any stratigraphical significance appertains to the respective 
forms. 

Localities. — Broken River, Trelissick Basin ; Porter River, Trelissick 
Basin. 

The shell recorded under this heading from Kakahu by Suter (1915, 
p. 32) is a damaged eicamplc of Mania rnaoriana. 

Mauia insignis n. sp. (Plate 61, fig. 14.) 

Shell of moderate size, unequally biconic. Spire gradate, one-fourth 
height of aperture. Nucleus eroded but probably scaphelloid. Post- 
embryonic whorls about 4, concave on spire ; body with rather narrow but 
deeply concave steep shoulder, prominently angled at periphery, below 
which body contracts slowly and regularly to very prominent fascicle 
bounded by ridge, concave along outer half and with another broadly 
rounded ridge forming inner half. Sculpture of 20 or more strong sharply 
raised axial ribs with wider interstices, extending from suture to suture and 
almost down to fascicle, before reaching ^hich they weaken and bend 
quickly' off to right ; ribs are slightly but sharply tuberculate on periphery, 
^ture strongly impressed, just below line of tubercles. Aperture long and 
narrow, channelled above, deeply notched below. Outer lip broken but 
evidently thickened, slightly reflexed, and ascending above the periphery. 
Columella padded within, with 4 strong, rather narrow, spaced plaits and 
a fifth low broad rounded posterior one. Inner lip not much expanded, 
thin above, thicker below, and forming with rounded ridge of fascicle deep 
narrow furrow. 

Holotype in Canterbury Museum. 

Height, 51 mm. ; diameter, 23 mm. 

Locality. — ^Dovedale, coast between Waipara and Motunau Rivers 
(probably from Pliocene beds, in the opinion of Professor R. Speight). 

This distinctive species has no close relative in our collections, but seems 
to be a development of M. hiconica along lines of increase in number and 
extension of the axials. 

4. Wa?haoia n. gen. 

Shell rather small, fusiform. Nucleus scaphelloid. Fascicle absent or 
ill-defined. Sculpture of axial ribs sometimes developing to strong tubercles, 
sometimes disappearing at an early stage. Aperture with a shallow to 
moderate antenor sinus. Columella with 4 or 5 plaits. 

Type : Waihaoia aUani Marwick. 

(A.) Waihaou n. subgen. 

Shell rather small, fusiform. Spire nearly as high as aperture. Nucletur 
scaphelloid, of 2 or 3 smooth whorls. Body-whorl contracting gradually ; 
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fascicle absent. Sculpture of axial ribs indistinctly angled to tubercular. 
Aperture with a very shallow anterior sinus. Outer Up simple, thin or 
sightly thickened. Columella of type with 5 strong plaits on a convex pad ; 
some species have only 4. 


Synopsis op Species. 

A. Axial ribs only. 

1. Narrowly fusiform 

2. Broadly fusiform, spire jjradate 
Broadly fusiform, spire conic 

B. Axial ribs on spire, but later disappearing. . 

r. Axial ribs on spire, but later becoming slightly tubercular. 

1. Shell very narrow, anterior end long, 9 axials 

2. Anterior end short, tubercles sharp, 12 axials 

3. Tubercles blunt, S' 12 

D. Axial ribs on spire, but later becoming strongly tul)ercular. 

1. Anterior end long, tubercles moderate 

2. Anterior end short, tubercles very strong 

E. Strongly tubercular on both spire and body. 

1. Sharp tubercles nearer anterior suture 

2. Rather blunt tubercles nearer ixisterior suture 

3. Shell very broad, nucleus Hat 


aUani, 

rugoaa. 

regularis, 

scMula, 

thotneoni. 
baihgatei. 
super atea, 

auteri. 

phymatiaa. 

nculeata, 

confuaa. 

dyacrita. 


Waihaoia allani n, ap. (Plate 61, Ug. 5.) 

ShcU small, fusiform. Spire conic, about as high as aperture Nucleus 
scaphelloid, of about 3 smooth whorls. Post-embryonic whorls 4J, at 
first convex, then bluntly angled about middle ; body-whorl with short 
steep shoulder, below which it is straightened, then moderately contracted ; 
fasciole not marked. Sculpture : spire- whorls with 12, body- whorl with 
14, strong axial ribs, bluntly angled on shoulder and twisted backward, 
interstices equal or slightly wider ; on spire, ribs extend from suture to 
suture and well down on body-whorl. Aperture moderate, angled above 
with extremely shallow sinus below. Outer lip thick, not reflexed, slightly 
convex, a little ascending. Columella with pad bearing 5 strong folds, 
anterior weakest. Outer lip with thin glaze. 

Holotype in Dominion Museum. 

Height, 45*5 mm. ; diameter, 1 6 mm. 

Locality, — Greensand, McCullough’s Bridge, Waihao River. 

The nucleus of the holotype is not normal, having the appearance of 
being unrolled. 


Waihaoia regularis (Finlay). (Plate 61, fig. 6.) 

1926. AlcHhoe regvlaria Finlay, Trana, N.Z, Ittat., vol. 56, p. 247, pi. 56, fig. 4. 

In general appearance this shell resembles AT. difdenensis ; but if any 
reliance can be placed on recapitulation as shown by ornamentation, Ac., 
the relationship is not so close as at first glance appears. The post- 
embryonic whorls are strongly axially ribbed from suture to suture right 
from the neanic stage, whereas ribs do not appear in M, difdenensis until the 
penultimate whorl. Also, the anterior notch in W. regiUaris is not so deep 
nor the fasciole so well defined. Further, although the nucleus is damaged, 
enough remains to show, in the writer’s opinion, that it had a flattened 
top, as in the W. hathgatei group. The shallow anterior notch agrees with 
this systematic position. W, reguLaris represents a broadened ofishoot from 
W. baihgatei, or earber, for the sculpture is of simple axial ribs throughout. 

LooalUy . — Clifden (band 8). 
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TranMciimB, 


Waihaoia bathgatei (Finlay). (Plate 61, fig. 7.) 

1026. AMiOm bathgaki Finlay, Trans, N,Z. InsL, toL 66, p. 248, pi. 66, figs. 4, 6. 

The spire is about equal in h^ht to aperture, and the whorls have 
each about 16 narrow ribs with wide concave interspaces. The ribs soon 
become angled, and finally short sharp tubercles are developed, but the 
ribs still extend to the suture above and well down over the body-whorl. 
The anterior notch is rather shallow, and on some specimens the fasciole 
is quite convex, it is not rough nor bounded by a ridge ; the columella 
has 4 folds, decreasing anteriorly; sometimes a fifth weak fold appears 
posteriorly. The apex of the nucleus is generally flattened, but occasionally 
somewhat domed. 

This species seems to be a development from such forms as W. suteri^ 
the anterior end of the shell having shortened considerably and the notch 
become slightly deeper. 

Locality, — Clifden, Southland (bands 4, 6a). 

Waihaoia phymatias (Finlay). (Plate 61, fig. 11.) 

1926. Alcithos phymatias Finlay, Trans, N,Z, Inst., vol. 66, p. 248, pi. 66, figs. 1-8. 

This shell is a descendant of W, baAgatei in which the tubercles on the 
shoulder have greatly enlarged, with a consequent loss of the axial ribs, 
the bathgatei stage being represented about the fourth conch-whorl. The 
anterior notch is still sl^ow, and the fasciole is not marked ofl firom the 
base of the body-whorl. The nucleus is somewhat larger, and is a little 
more flattened on the summit. 

Locality . — Clifden (band 6b). 

Waihaoia dyscrita (Finlay). (Plate 61, fig. 12.) 

1926. Alcithoe dyscrita Finlay, Trans. N.Z. Inst., vol. 66, p. 249, pi. 56, fig. 9. 

An accelerated ofishoot from W. phymatias in which the height has 
greatly decreased compared with the diameter. The top of the nucleus 
is broken in the single specimen found, but there is little doubt that it was 
the same as that of A. phymatias. Further ^ints of agreement are the 
columella with 4 mitriform folds, and the shallow anterior notch not form- 
ing a well-defined fasciole. Only the first 2 or 3 axials are without a 
tubercle, so that the ancestral ornamentation, occupying 2 or 3 whorls in 
W, bathgatei and If. suteri and 1 whorl in Tf. phymatias, has almost 
disappeared, 

■■ y. — Clifden (band 6o). 

Waihaoia confusa n. sp. (Plate 61, fig. 3.) 

1917. Lapparia hsbss (Hiitton) : Suter, N.Z. Osol. Surv. Pat, Bnlt. 6, p. 40 (in 
part, but not o1 Hutton), pi. 12, fig. 12. 

Shell somewhat small, elongate fusiform. Spire strongly gradate, about 
two-thirds height of aperture. Diameter of spure-whorls about twice their 
height, and with a concave shoulder; body-whorl slightly convex, very 
grimually contracting, with a well-marked fasciole not bounded above by 
a ridge. Suture undulating. Sculpture of 7 sharp tubercles on the shoidder, 
not produced into definite axial ribs. ApeHure oblong, angled above, 
deeply notched below. Columella with 4 plaits, the upper 3 strong, more 
than equal to the interspaces, the lowest very weak. 

Holotype in cblleotion of New Zealand G^Iogioal Survey. 

Hei^t, 33 mm. ; diameter, 16 mm. 

Loca%.--164, greensand, Kakahu. 
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Hutton’s lost t 3 rpe of Phwrotoma hebee lias now been recovered* and 
it shows how far Suter went astray in his selection of plesiotypes. The 
original shell is certainly not a Volute, but is congeneric with the shcdl 
described by Suter as Ptychatractua nodoeoUraiue. Of the two specimens 
figured by him as plesioty^, one (pL 12, 11) is a Mauia bioonioa^ 

the other (pi. 12, hg. 12) l^ongs to the species described above. Many 
specimens of another shell, Mauia crngueia (Suter), were also identified by 
Suter as Lapparia hebes. 

Lapparia, a genus from the North American Eocene, has strong spiral 
ornamentation reticulated by the growth-lines, and a deep anterior notch. 

Waihaoia thomsoni n. sp. (Plate 61, fig. 1.) 

Shell rather small, narrowly fusiform. Spire turreted, in height equal 
to or a little greater than aperture. Whorls 6 remaining, at first probably 
convex, but soon developing a sloping shoulder, on later whorls shoulder- 
angle gets lower until finally it is in middle of whorl, above it whorl is 
slightly concave and very steep ; body-whorl subcylindrioal for some dis- 
tance below shoulder, then contracting quickly, finally slowly to a rather 
long neck, which is bent outwards in t 3 rpe but is straightened in a paratype, 
and bears an inconspicuous fascicle. Sculpture : spire-whorls with 9 
narrowly rounded axial ribs with wide interstices, on later whorls these 
decrease in number and relative length and strength until on body-whorl 
there are only 6 obsolete knobs. Aperture long and narrow, with sub- 
parallel sides contracting to angle above ; anterior sinus shallow, the effect 
rather increased by outward twist to canal. Outer lip broken but 
apparently straight, thin, not refiexed or ascending. Ciolumella long, 
projecting slightly, bent outwards below, bearing 4 well-spaced folds, 
anterior and posterior weakest. Inner lip with weU-defined outer edge. 

Holotype in Dominion Museum. 

Height, 52 mm. ; diameter, 15 mm. 

LocodUy. — Greensand, Wai^o Downs. 

Distinguished from W. eutari by the fewer and much weaker ribs, also 
by the disposition of the columellar folds. 

A crushed shell from Hampden in Dr. Marshall’s collection at Wanganui 
Museum perhaps is related to this species. It has ribs on the spire-whorls, 
but they are obsolete on the body. The length is about 73 mm., and the 
columella bears 5 plaits. 

Waihaoia suteri n. sp. (Plate 61, fig. 2.) 

Shell rather small, narrowly fusiform. Spire turreted, equal in height 
to the aperture. Nucleus damaged but apparently scapheUoid. Post- 
embryonic whorls 6, early ones convex but soon developing a shoulder 
which later becomes concave and prominent; body-whorl for a short 
distance below shoulder almost cylindnoal, then contracting rather quickly 
at first but afterwards more slowly so as to produce a rather long neck 
which has practically no fascicle. Sculpture : early whorls with 12 narrow 
high axial xiha extending from suture to suture ; on third whorl these riba 
become angled and have a short concave shoulder ; on later whorls their 
number is reduced to 11 and finally to 10 ; angulation increases in strength, 
and above it nbs are much weaker though they persist to suture ; on b^y- 
whorl ribs extend down on to contracting haie but do not reach neok» 
Aperture long, with subparallel sides, angled above, scarcely notched below. 
Outer lip broken, but apparently thm and straight, not ascending or 
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TramaeiUona, 


reflexed. Columella with 4 narrow, well-spaced plaits decreasing in strength 
anteriorly. Inner lip thin. 

Holotype in Canterbury Museum. 

Height, 60 mm. ; diameter, 17 mm. (ciVca). 

Locality. — Greensand, Waihao Forks. 

By some mistake this specimen was figured by Suter (1915, pi. 4, fig. 14) 
as the holotype of Fidguraria actdeata (Hutton), and a wrong magnification 
given. 

Waihaoia superstes n. sp. (Plate 61, fig. 10.) 

Shell rather small, narrowly fusiform. Spire turreted, slightly less in 
height than aperture. Whorls 6 remaining, angled above mid-point, and 
with a sloping slightly concave shoulder ; body-whorl straightened below 
shoulder, then contracting rather quickly, finally again straightening out to 
an inconspicuous though convex fascicle which is not definitely bounded 
above. Sculpture : early whorls with 14 or 15 low axial ribs which scarcely 
reach sutures, and which are developed into low tubercles on shoulder- 
angle ; on later whorls axials become shorter and fewer, and tubercles 
stronger ; on penultimate there are 12 and on body-whorl 8. Aperture 
long, sides subparallel, anterior sinus very shallow. Outer lip slightly 
convex and ascending. Columella with 4 rather weak spaced plaits. Inner 
lip moderate. 

Holotype in collection of New Zealand Geological Survey. 

Height, 44 mm. ; diameter, 16 mm. 

Locality. — 894, Mokau River. 

This shell is very like W» thomsoni except that the anterior end is 
shorter. It probably belongs to a northern stock that has descended from 
W. thomsoni independently of the Southland species W. halhgatei, &c., for 
the anterior sinus shows no sign of deepening. 

This is the Fnlgoraria a/rabim (Hutt.) of Suter (Henderson and Onglcy, 
1923, p. 36). 

Waihaoia aculeata (Hutton). (Plate 64, fig. 6.) 

1886. Valuta acuUata Hutton, Trans. N.Z. Inst., vol. 17, p. .826. 

1916. Fnlgoraria (Alcithoe) aculeata (Hutton): Huter, N.Z. Oeol. Snrv. Pal. 

BvU. 3, p. 31, pi. 4, fig. 14. 

The shell figured by Suter is not the holot 3 rpe. The statement to this 
effect in the explanation of plates (Suter, 1916, p. 63) errs also in stating 
that the figure is “ enlarged IJ diameters.” The original specimen from 
which the photograph was taken is in Canterbury Museum, and comes from 
Waihao Forks. It is described above under the name Waihaoia suteri n. sp. 
Suter’s description of W. aculeata is, however, correct, being based on 
the true type specimens. Important features of the shell are the small 
size ; straight, sharp outer lip ; sharp spines on last whorls developed from 
strong angled axial ribs on the early whorls ; shallow anterior notch which 
makes an inconspicuous fasciole. 

The locality was given by Hutton as White Bocl^ River, but the specimens 
are not from the 1^ usually collected from. Their matrix has a large 
amount of a greenish mineral that appears to be glauconite, so further 
coUecting is n^ed to clear up a doubt as to the age of this species. 

Waihaoia rugosa n. sp. (Plate 70, fig. 4.) 

Shell of moderate size, fusiform. Spire almost as high as aperture. 
Whorls bluntly angled with a long sloping shoulder ; body-whorl inflated, 



Marwick. — Tertia/ry and Recent VohUidae from New Zealand, 279 


contracted relatively quickly to the large fasciole.. Suture undulating* 
Sculpture of 20 strong axial ribs with equal interstices, ribs twisted and 
extending from suture to suture on spire and across body-whorl almost to 
fasciole ; on spire- whorls are numerous somewhat irregular spiral lirae 
crossed by fine close growth-lines. Aperture with wide but shallow anterior 
sinus. Columella with 4 strong folds with interspaces twice their width. 
Inner lip extending from aperture as a thick callus. 

Holotype in collection of New Zealand Geological Survey. 

Height, 54 mm. ; diameter, 25 mm. 

Locally, — 1038, Flat Trig., North Shore, Palliser Bay. 

A, TugoRa is probably related to Valuta corrugaia var. B Hutton. The 
latter, however, is much larger, and has 5 strong folds and 1 weak one on 
the columella. W, rugosa differs from the typical WaiJiaoia in having a 
well-developed fasciole. The sinus which forms it, however, is fairly shallow. 

Waihaoia scitula n. sp. (Plate 64, fig. 5.) 

Shell small, thin, broadly fusiform. Spire turreted, one-half height of 
aperture. Nucleus missing. Post-embryonic whorls prominently angled 
about the middle, with a fairly broad concave shoulder ; body-whorl for 
some distance cylindrical, then contracted to a short neck bearing an 
insignificant fasciole not bounded above. Sculpture of about 20 broad 
axials on early whorls reaching from suture to suture but very weak on 
shoulder, on penultimate whorl these become obsolete, and body-whorl is 
quite smooth. Aperture triangular, rather wide, narrowly channelled above, 
with a shallow anterior sinus. Outer lip thin, straight, not ascending or 
refiexed. Columella with 4 strong spaced plaits. Inner lip thin, restrained. 

Holotype in Cjpnterbury Museum. 

Height, 31 mm. ; diameter, 14 mm. 

Locality. — Porter River, Trelissick Basin. 

** Scaphella gracilis (Swainson),” according to Hutton s tablet. Easily 
distinguished from that species by the general shape, concave shoulder, 
and shallow anterior notch. It is not closely related to any other species 
so far collected. 

(B.) Teremelon n. subgen. 

Shell rather small, narrowly fusiform. Spire nearly as high as aperture. 
Nucleus scaphelloid, rather flat. Sculpture: first one or two whorls with 
curved axial ribs, later whorls smooth and shining. Fasciole moderately 
marked, not rugose, and surface not departing from normal curve of the 
shell. Aperture moderately notched. Outer lip thin, straight. Columella 
with 5 rather narrow plaits. 

Type : Scaphella tumidior Finlay. 

The group W. preliosa - cognata perhaps represents a line of evolution 
independent of the type species, which is intimately related to W. elegantis- 
sima and W, awamoaemis. The shells of the former group have a deeper 
anterior notch and better-marked fasciole, the ribbing advances farther down 
the spire, the nucleus is higher, and the columella has only 4 plaits. 

Synopsis or Sproies. 

A. Columella with five plaits, ribbing soaroely developed. 

1. Form narrow 

2. Regularly fusiform 

8. Somewhat inflated 

B. Columella with 4 plaits, ribbing extended some distanoe down spire 

1. \^orl8 convex . . 

2. Whorls flattened 


eUgantisaima, 
awamoaenais ^ 
tumidior, 

eognaia, , 
pratioaa. 
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Waihaoia (Teremelon) tumidior (Finlay). (Plate 62, fig. 2.) 

1926. Scaphdia tumidior Finlay* Trans. N.Z. Inst., vol. 66, p. 260. pi. 66. fig. 6. 

This species is wider and has a lower spire than A. elegantissima. 
LocdUties. — Otiake ; greensand opposite Wharekuri. 

Waihaoia (Teremelon) elegantissima (Suter). (Plate 62, fig. 1.) 

1917. Soaphella stegantissima Suter, N.Z. Otol. 8urv. Pal. Bull. 6, p. 41, pi. 6, 

fig. 9. 

1918. Maculopejdum elegantissimvm (Suter), Alph. List of N.Z. Tert. Moll., p. 18. 
Locality. — Shell-bed below uppermost Mount Brown limestone, Weka 

Pass Stream. 

Waihaoia (Teremelon) awamoaensis n. sp. (Plate 62, fig. 4.) 

Shell rather small, narrowly fusiform. Spire conic, two-thirds height of 
aperture. Nucleus scaphelloid, of 2 smooth volutions. Post-embryonic 
whorls 5, slightly convex on spire ; body-whorl with rounded sho^der, 
below which it is very slightly convex and contracts gradually to a fasciole 
which is not well marked off except for a lack of polish. Sculpture : first 
two whorls with 15 rather narrow axial ribs, the last ones becoming obsolete, 
below this the shell has a smooth polished surface covered with microscopic 
waved spiral lirae, crossed by numerous growth-lines. Aperture triangular, 
widely and fairly deeply notched below. Outer lip thin, scarcely ascei^ng. 
Columella straight, furnished with 5 plaits, the anterior and posterior 
weakest. Inner lip spread as a thin glaze some distance from aperture. 
Holotype in collection of New Zealand Geological Survey. 

Height, 48 mm. ; diameter, 16 xnm. 

Locality. — 1160, blue sands, Awamoa Creek. 

Intermediate in shape between A. elegarUisaima and A, tumidior. 

Waihaoia (Teremelon) pretiosa (Finlay). (Plate 62, fig. 7.) 

1926. SeaphtUa pretiosa Finlay, Trans. N.Z. Inst,, vol. 66, p. 260, pi. 66, figs. 7, 8. 

The nucleus is large and scaphelloid ; the anterior notch is moderate, 
just deep enough to form a slight bounding ridge, and there are only 
4 mitriform fol^ on columella. Spire-whorls flattened, and sculpture, of 
about 17 narrow axial ribs with concave interstices, becomes obsolete on 
body-whorl. 

Locality. — Clifden (band 6 a). 

Waihaoia (Teremelon) cognata (Finlay). (Plate 62, fig. 5.) 

1926. ScapheXta cognala Finlay, Trans. N.Z. Inst., vol. 66, p. 249, pi. 66, fig. 7. 

In this species the shape, nucleus, and anterior notch are similar to 
those of W. fretioaa, except that whorls are more convex and shoulder 
higher. Also, axial ribs duumpe^ at an earlier stage, so the two species 
are easily distinguished. A Pareora shell in Canterbury Museum is larger 
{circa 70 mm. high), and the ribbing is scarcely developed at all ; but, as 
the single specimen is very imperfect, it is safer class^ with W. cognaia 
until forther material is examined. This specimen was identified by 
Hutton as Scaphdla aUenuata^ and the same specific identification was 
followed by Suter. 

LocaUtiea . — Target Gully (type) ; Pareora. 
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Shell rather small, thick and heavy, broadly fusiform. Spire short. 
Nucleus soaphelloid, generally globose. Sculpture of axial ribs tending 
to become obsolete. Fasciole scarcely marked. Aperture with a shallow 
anterior sinus. Outer lip convex, thickened and rounded. Columella 
produced, with 4 or, generally, 5 folds. 

Type : Waihaoia amoriaformis Marwick. 


A. Smooth. aVNOPSIS OF Bwdoxes. 

1. Regularly fusiform, diametor nearly half height 

2. Broadly fusiform, diameter much less than half height 

B. Ribbed. 

1. Body tamring regularly to anterior end. 

(a.) Ribbing fine, about 25 per whorl . . 

(b.) Ribbing coarse, about 16 per whorl, obsolete on body 

2. Body contracted rather quickly below, then straightening out 

to a rather long beak 


waiiakietma. 

murdochi. 


amoriaformia, 

firma. 

luiea. 


Waihaoia (Pach 3 nnelon) waitakiensis n. sp. (Plate 70, fig. 1.) 

Shell of moderate siise, heavy, fusiform. Spire less than half height ol 
aperture. Spire-whorls only slightly convex; body-whorl rounded, with 
faint depression on sloping shoulder. Fasciole well marked. Sculpture : 
first whorls missing, remainder smooth with faint growth-lines. Aperture 
wide, deeply notched anteriorly. Outer lip convex, ascending, not reflexed. 
Columella with 4 strong plaits and a fifth very weak posterior one. Inner 
lip thin. 

Holotype in collection of New Zealand Geological Survey, deposited 
by Dr. P. Marshall. 

Height, 70 mm. ; diameter, 27 mm. 

Locality. — Greensand, left bank Waitaki River, opposite Wharekuri. 

The type is somewhat damaged, so that the dimensions given are only 
approximate. Distinguished from its relative A. murdochi by being larger 
and more slender. 


Waihaoia (Pachymelon) murdochi n. sp. (Plate 63, fig. 5.) 

Shell of moderitte size, solid, fusiform. Spire half height of aperture. 
Nucleus bulbous soaphelloid, of about smooth whorls with a large 
flattened apex. Post-embryonic whorls 4, almost flat on spire, diameter 
of penultimate one over twice height; body-whorl somewhat inflated, 
tapering gradually to a broad but not well-marked fasciole. Suture plain. 
Sculpture: first two whorls have each about 12 weak axial ribs, but 
these become obsolete and thereafter surface is smooth. Aperture longitu- 
dinally hastate, channelled above, deeply and broadly notched below. 
Outer lip rounded, not r^exed, sligbtty convex and retreating below, 
ascending penultimate whorl onl^ slightly. Columella with 6 narrow,, 
well-spaced folds, whi^ decrease m stren^h from centre anteriorly and 
posterioriy, top and bottom ones scarcely developed, top one som^imes 
absent. Inner lip with a light callus anteriorly and posteriorly, not 
developed in centre. 

Holotype in Wanganui Museum. 

Height, 51 mm. (estimated) ; diameter, 24 mm, 

LocalUiee.—kWBmoa (type) ; shell-bed, Target Gully, Oamaru. 
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Waihaoia (Pachjrmelon) amoriaformis n. sp. (Plate 63, fig. 1.) 

Shell of moderate size, solid, fusiform. Spire half height of apexture. 
Nucleus bulbous scaphelloid, of about 3 smooth whorls, with a large 
bluntly-pointed apex. Post-embryonic whorls 4, slightly convex on spire ; 
body-whorl inflated, with sloping slightly concave shoulder, below which 
it is lightly convex and tapering gradually to the inconspicuous fasciole. 
Suture undulating. Sculpture : 24 to 27 low axial ribs with equal interstices 
reaching from suture to suture on upper spire-whorls, obsolete on shoulder 
of penultimate and on whole of body-whorl. Aperture hastate, channelled 
above, widened below, with a wide shallow anterior notch. Outer lip 
convex, lightly sinused above, thickened and reflexed, only slightly 
ascending penultimate whorl. Columella with 6 strong well -separated 
folds, anterior and posterior ones somewhat lower than others. Inner 
lip rather thickly calloused. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 66 mm. ; diameter, 30 mm. 

Localities . — Shell-bed, Target Gully (type) ; Mount Harris. 

Waihaoia (Pachymelon) firma n. sp. (Plate 70, fig. 2.) 

Shell rather small, unequally biconic, solid. Spire conic, about half 
height of aperture. Nucleus large scaphelloid, of 3 smooth whorls. Post- 
embryonic whorls 5, with long steep slightly concave shoulder, obtusely 
angled just above suture ; b<^y-whorl contracting re^larly to fasciole, 
which is faintly marked. Sculpture : spire- whorls with about 15 low 
broadly-rounded axial ribs, very weak on sloping shoulder but slightly 
nodular just above suture, on penultimate whorl they are also a little 
stronger immediately below posterior suture, on body-whorl these axials 
become obsolete and finaUy disappear. Aperture triangular, channelled 
above, widely and shallowly notched below. Outer lip damaged in the 
only specimen, but apparently thick and convex, not ascending. Columella 
with a thick pad on which are 5 plaits, the anterior one weakest. Inner 
lip glazed. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 53 mm. ; diameter, 23 mm. 

Resembles A. negleota, but distinguished by the straighter outlines, 
longer shoulder extending almost down to suture, axial ribs more knobbed 
at the shoulder, fasciole shallow and not separated by a ridge from base. 

Waihaoia (Pachymelon) lutea (Watson). (Plate 63, fig. 3.) 

1882. Cymbiola luted Watson, Jour. lAnn. Soc.^ vol. 16, p. 33. 

1886. Valuta (Cymbiola) lutea Watson, ChaU. Bep., vol. 15, p. 255, pi. 15, 
figs. 3 a, 6. 

According to the sounding plotted on the Admiralty Chart, this 
shell was dredged from 275 fathoms about 250 nautical miles west of 
New Plymouth — ^not “ 200 miles west of Cape Farewell,’* as given by 
Watson, The original description does not mention the fasciole, and the 
anterior sinus of the aperture is described as a ** broad shallow slightly 
emarmnated minutely-bordered canal.” The figures also show that the 
anterior sinus is quite shallow, and has not formed a prominent fasciole 
such as is invariably present in AloUhoe. Two years ago the writer inad- 
vertently gave the name Alcilhoe hUca to a new species from the Pliocene 
of Ngarurord River. Since the shells appear to be generically distinct, the 
specific name will have to remain va both cas^s. This is m^ortunate, as 
it is likely to cause confusion. W. hUea has not again been collected either 
Recent or fossil. 
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5. Spinomelon n. gen. 

Shell large, somewhat narrowly fusiform. Spire oonic, lower than 
aperture. Body-whorl tapering gradually to well-marked fasciole. Sculp- 
ture of axial ribs tending to become obsolete on later whorls but sometimes 
developing tubercles. Nucleus caricelloid, spike being sharp and strong. 
Aperture wide, moderately notched below ; beak often projecting strongly. 
Outer lip convex, sometimes slightly reflexed. Columella with 5 or 6 strong 
plaits. 

Type : Lapparia parki Suter. 

Synopsis of Specter. 

A. Axials on Bpiro strong. 

1. Body regularly curved . . . . . . . . . . enyai, 

2. Body with a rounded shoulder. 

(a.) Shell strong, fasciole well defined, later whorls well ribbed . . parki. 
(6.) Shell thin, fasciole not defined and with a central fold, 

later whorls smooth . . . . . . . . benitens, 

3. Body with a tuberculate shoulder . . . . apeighli. 

B. Axials on spire very fine . . . . . . . . . . mira. 

Spinomelon enysi n. sp. (Plate 62, fig. 6.) 

Shell very large, narrowly fusiform, strong. Spire about half height 
of aperture. Four whorls remaining on type, slightly convex on spire ; 
body-whorl subcylindrical, slightly convex, contracting gradually to fasciole, 
which is broad and shallow, the outer side almost horizontal. Sculpture : 
early spire-whorls with about 15 narrow low ribs with broad interstices, 
becoming obsolete and leaving penultimate and body -whorls smooth. 
Aperture high, contracted above to a narrow channel, dilated below with a 
wide shallow anterior notch. Outer lip convex, expanded, ascending a short 
distance on penultimate whorl. Columella straight, projecting anteriorly, 
furnished with 6 well-spaced oblique folds of moderate strength. Inner lip 
spread as a glaze, sometimes as a fairly thick callus on body-whorl. 
Holotype in collection of New Zealand Geological Survey. 

Height, 142 mm. ; diameter, 50 mm. 

Locdity. — 243, fan-coral bed, Trelissick Basin. 

Besides the smooth later whorls, the shallow anterior notch shows that 
this species is closely related to 8, henitens, from which it can be dis- 
tinguished by its size, strength, greater development of ribs, and altogether 
difmrent shape of body. 

Spinomelon benitens (Finlay). (Plate 62, flg. 3.) 

1026. Muymdon benitens Finlaj, Trane. N.Z. Inet., vol. 66, p. 260. pi. 66. fig. 6. 
Salient features are the smooth polished surface of the later whorls, 
the thinness of shell - material, shallow anterior notch and projecting 
columella, and prominent rounded ridge traversing central line of fasciole. 
Locality. — Otiake. 

Spinomelon parki (Suter). (Plate 62, flg. 8.) 

1907. Laippmria parki Buter, Proc. Malac. Soc., vol. 7, p. 207, pi. 18, figs. 1, 2 
(juv.). 

1914. Lappceria eorrugaia (Hutton) : Suter, N.Z Oeol. Surv. Pal. Bull. 2, p. 27 
(in part). 

1917. Cymbiola (Miomdon) eorrugaia (Hutton) t Suter, N.Z. Oed. Surv. Pal. 
Bull. 6, p. 87 (in part). 

Shell large, fusiform, strong. Spire half height of aperture. Nucleus of 
about 2 smooth whorls, with an erect, sharply point^ calcarella. Post- 
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embryonic wborls about convex, with a sloping very slightly concave 
shoulder; body-whorl occupying four-fifths of shell, contracting slowly 
to large fasoiole. Suture undumting. Sculpture: 16 rather low axial 
ribs with wider interstices, on upper whorls reaching from suture to 
suture, but on body -whorl not traversing shoulder nor extending far 
anteriorly ; sometimes the ribs die out at an early stage and body- whorl 
is smooth. Aperture large with subparallel sides, narrowing to a channel 
above, broadly and moderately notched below. Outer lip convex, reflexed 
and thickened, scarcely ascending penultimate whorl. Columella with 
5 strong well-spaced oblique plaits, anterior and posterior ones rather 
weaker, also a sixth rudimentary plait posterior to others ; inner lip 
spreading as a thin glaze well over body-whorl. 

Height of plesiotype, 116 mm. ; diameter, 45 mm. 

XoooUties. — ^Target Gully ; Pareora (type) ; Mount Harris ; Parson s 
Creek, Oamaru ; Callaghan’s Hill, Westland. 

This handsome shell was wrongly considered by Suter to belong to 
Hutton’s Voluta oartugatat which is a short, plump shell with strong ribs 
extending right across the body-whorl, and which is closely related to 
AlcUhoe aciUda n. sp. The number of folds on the columella of 8. parhi 
is generally 5 or 6, but sometimes 7 ; also the stage at which the axial ribs 
diiMppear is variable. The only specimens in which ribs persist on the 
body-whorl are from Mount ^ms. The ribbing on the shell from 
Parson’s Creek is but little more developed than that on S. henitena ; 
unfortunately the anterior end is broken, so the depth of the apertural 
notch is not known. 8. myai also has ribbing only on the early whorls, but 
the body-whorl is regularly convex and has not a rounded shoidder-angle. 

Spinomekm speighti n. sp. (Plate 64, fig. 7.) 

Shell large, broadly fusiform. Spire one -half height of aperture. 
Whorls 5|, at first convex then bluntly angled below mid-point of whorl ; 
body-whorl with rather broad concave shoulder, below which it is lightly 
convex and somewhat rapidly contracted but straightening before reachi^ 
depressed fasoiole. Sculpture: spire-whorls with 11 or 12 strong axial 
ribs which on later whorls become weaker on sloping shoulder and finally 
fail to cross it, meanwhile their strength has increas^ at shoulder angle, 
and on body-whorl there are 10 strong, laterally extended tubercles. 
Aperture wide, deeply and widely notched below. Outer lip convex, 
dwted, reflexed, ascending p^ultimate whorl. Columella with 5 or 6 
well-spaced strong plaits, anterior and posterior weaker than central ones. 
Inner lip thin, e:d:ending out from aperture. 

Holotype in Canterbury Museum. 

He^t, 110 mm. ; diameter, 47 mm. 

XoooK^.— Mount Harris, South Canterbury. 

None of the specimens seen had the nucleus intact, but the species is 
undoubtedly olosdy related to B, parhi. There is some variation in the 
strength and numlm of the tubercles, but they are always fewer and more 
angled than on 8. parhi. Other points of di^ction are a broader body- 
whorl, more contracted base, and generally more distended aperture. 

Spinomelon mira n. sp. (Plate 64, flg. 4.) 

Shell large, fusiform. Spire less than one-third height of aperture. 
Nucleus missing. Post-embryonic whorls 6, the last few rapidly increasing 
so that slope of imire is di^tly concave ; first whods lightly convex, later 
ones more strongly so, and malUj developing a doping flattened shoulder 
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without marked angle; body-whorl very long, with slightly concave 
shoulder and rounded angle, below which contraction is very gradual for 
a space, then increasing somewhat, finally straightening out again to a 
long neck which bears a moderately-well-marked convex fasciole, not 
boiled by ridge. Sculpture : first whorl with about 25 or 30 low axial 
ribs, on later whorls number increases but ribs become confused with and 
impossible to 8e]parate from irregular crowded growth-ridges ; before com- 
pletion of penuhunate whorl indistinct blunt nodules begin to be developed, 
they increase in strength on body-whorl, where they are axially elongated 
but do not reach half-way across shoulder nor down body to any distance, 
their number is about 16, but the last three are obsolete; some of the 
early whorls have traces of indistinct spirals. Aperture with subparallel 
sides, contracting rather quickly to a channel above, with wide shallow 
anterior sinus. Outer lip slightly convex, ascending, thickened not 
reflexed. Columella long, slighdy twisted anteriorly, with 6 folds situated 
relatively high up, the posterior three on a low pad, the anterior fold very 
weak, but the strength of others increases posteriorly until fourth, fifth 
is almost as strong, but sixth or posterior one is weak. Inner lip thin 
spreading. 

Holotype in collection of New Zealand Geological Survey. 

Height, 130 mm. ; diameter, 46 mm. 

LomUly. — 166, blue clays of eastern slopes of Mount Horrible, Pareora 
River ; Awamoa. 

This species is not closely relat^ to any other of those described. 

•'31 

6. Mstamelon n. gen.| 

Shell rather small, broadly fusiform. Spiro rather narrow. Body- 
whorl expanding quickly, contracted again quickly below to a product 
neck bearing very prominent fasciole strongly marked ofl from base. 
Nucleus caricelloid, spike sharp and high. Sculpture : early species and 
early whorls of later species practically smooth except for growth-lines, 
later strong axials appear and in t 3 rpe species a prominent angulation of 
whorl develops into concave sho^der. Suture impressed. Aperture 
broad, very deeplv notched below. Outer lip sharp, straight. Columella 
generally with 6 folds. 

Type : Miomdon cUfdenensis Finlay. 


Synopsis or SraciES. 

A Body-whorl smooth. 

1. SmAll (under 26 mm«) . . . . . . minima. 

2. Moderate siie (40 mm. or over) . . inemiM. 

B. Body-whorl ribbed. 

1. Axials very strong, ending abruptly at dioulder difdenBn^. 

2. Axials we^ not defining the shoulder . . marshaUi. 

8. Axials weak, developing blunt tubercles on shoulder reverla. 


Metamelon kiermit (Finlay). (Plate 69, fig. 14.) 

1026. Miamdan inrnnU Finlay, Trana. N.Z. Inat., voL 66, p. 247. 

Thia Bpedes is ohanoteriaed b 7 smooth, convex vrhorls, oontrsoted base, 
pxominent &soiole, and dilated apertuie. The last two whorls of pointed 
nnoleas have weak spiral threads, of which one is stro^i than others ; 
these are crossed by very weak axials. Even in neanic stage there are 
6 strong siurals on ooliuneDa. 

LooaUiui. — Otiake; Chatton {= Mitra n. sp. of Snter, 1921, p. 95), 
irapnent. 
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Metamelon marshalli n. sp. (Plate 69, 6g. 12.) 

Shell rather small, broadly fusiform. Spire conic, half height of 
aperture. Nucleus with high spike. Spire-whorls slightly convex ; body- 
whorl rounded, with short slightly concave sloping shoulder ; fascicle 
prominent, bounded by ridge. Suture impressed, bordered below by a 
groove on nearing aperture. Sculpture : spire - whorls smooth, with 
irregular growth - lines ; body- whorl with 14 narrow not strong axial 
ribs with wide interstices, ribs weaken on crossing shoulder and die 
out on base. Aperture wide, deeply notched below. Outer lip thin, 
simple, ascending. Columella straight, with 5 rather weak plaits. Inner 
lip thin, 

Holotype in collection of New Zealand Geological Survey, deposited by 
Dr. P. Marshall. 

Height, 56 mm. ; diameter, 23 mm. 

Locality* — Greensand, left bank Waitaki River, opposite Wharekuri. 

Closely related to M. difdenenais, but not quite so extreme — shoulder 
not so concave, ribs weaker and only present on body, base not so con- 
tracted, and suture not so deeply impressed. Some immature specimens 
in Mr. R. S. Allan’s collection have noticeably closer ribbing than the type, 
and one has a few irregular spiral cords. Also, their suture is appressed, 
and one has a ridged fasciole. Perhaps more than one species is repre- 
sented. 

Metamelon clifdenensis (Finlay). (Plate 69, fig. 11.) 

1926. Miomelov cli/denensin Finlay, Trans* N.Z* Inst*, vol. 56, p. 246, pi. 66, 
^8. i-a* 

The ontogeny of this shell is peculiar. It commences with a narrow 
strongly - spiked nucleus of 3 smooth whorls, then comes a cylindrical 
whorl with almost vertical sides ornamented by fine posteriorly-flexed 
growth-lines crossed by rather weaker waved spiral lirae. The succeeding 
whorls are convex, frustoid, and soon develop a slightly concave sloping 
shoulder. The growth-lines meanwhile have become strong, and about 
beginning of penultimate whorl they develop into axial ribs, llese become 
very strong on lower half of whorl and form prominent concave shoulder. 
Anterior notch deep, but fasciole somewhat variable though always well 
deflned. In type it is convex, curving round to anterior point, and 
separated by narrow chink from inner lip. In paratype columella projects 
much more anteriorly and fasciole is concave and sunken along outer side, 
inner side roundly ridged but no chink separates ipner lip. 

Locality.’--Ctiiden (bands 6 a, 6b). 

Metamelon reverta (Finlay). (Plate 69, fig. 16.) 

1926. Miomdon reverta Finlay, Trans, N*Z* Inst*, vol. 66, p. 247. 

This is an ofibhoot from the 8, inermia type of shell, less specialised 
than 8* difdenmaia, the ribbing and angulation of bodv-whorl being much 
restrained. The marked outward curve of anterior end of columella shown 
by type is probably not a constant character. In a younger topotype 
columella is almost straight ; similarly^ the curvature of this part in 
8* cUfdenenais is variable. 

I^caUties * — Target Gully (type) ; 176, Ardgowan shell-bed ; Mount 
Harris. 
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The last two speoimens lack the body-whorl, and so resemble M. inermie ; 
there is thus some doubt about their identification. 


Metamelon minima n. sp. (Plate 69, fig. 10.) 

Shell small, fusiform. Spire conic, over two-thirds height of aperture. 
Nucleus scaphelloid, of 2 smooth whorls. Post-embryonic whorls 4J, convex 
on spire, with flattened shoulder ; body-whorl regularly convex, slightly 
compressed below suture, contracted fairly quickly and constricted before 
joining well-marked fasciole. Surface almost smooth, with numerous 
growth-lines which on spire are grouped into weak irregular axial ribs. 
Aperture moderate, deeply notched below. Outer lip thin, simple, scarcely 
ascending. Columella with 4 spaced folds ; inner lip spreading well out. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 24 ram. ; diameter, 9 mm. 

Localities . — Otiakc (type) ; AH Day Bay ; Mount Harris (R. S. Allan 
collection). 

The generic position is uncertain, because the nucleus has not the pro- 
minent spike possessed by all other members of Mdamelon. The fasciole 
and constricted body- whorl, however, suggest this position. If correct, 
though persisting in the Mount Harris beds, M. minima is a primitive type 
representing the kind of shell from which M. inermis sprung. 


7. Aloithok H. and A. Adams, 1868. 
Type : Buccinum arabicum Martyn. 


Syrofsis or Sraciios. 


1. Large shells, generally over 70 mm. in height. 


A. 


Hpire leas than two-thirda apertural height. 

(1.) Body tubercles strong. 

(a.) Body tapering regularly. 

Four folds. 

Body-shoulder steep 
Body-ahoulder not steep 
Five fdds. 

Columella padded 
Folds not very oblique 
Shoulder appressed 
Shoulder abutting 

(6.) Body BUghtly inflated, contracted below. 

Angle about middle of apire-whorla 
Angie low down, near suture. 

Nodules very long, sharp on spire 
Spire almost smooth, very strong, sharp, 
tubercles on body 


Shell very large, body exmnding suddenly 
Moderate aise, nod^es olunt, inner lip with 
raised edge 

(2.) Body tubercles weak or absent. 

(a.) Diameter one-third height of shell, tubercles weak . . 
(6.) Diameter over one- third height of shell. 

Body cylindrical, inner lip thin 
Body inflated, base gradually contracting, inner 
lip with raised edge, tubercles often abawt 
Bo^ inikted, base quickly contracting, inner lip 
tli^ no tubercles . . . . . . , 

(8.) Axially ribbed, 

(a.) Whorls angled 

(6.) Whorls rounded, irregular spirals on early whorls . . 


hurupiensis. 

familiaris. 

compressa. 

armigera. 

robusta. 

jacutoides. 

arabica. 

arabicula. 

transjormis. 

oliveri. 

depressa. 


acuta. 

cylindrica. 

svoainsoni. 

larocKei, 

hatoeraensis. 

residua. 
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Transactiona, 


B. Spire two-thirds height of aperture. 

(1.) Axial ribs soaroely tuberoolate whakinoensit, 

(2.) Well-developed tubercles. 

(a.) Strong sxials. 

Shi^ tuberoles . . . . turrita. 

Blunt tubercles . . teqyax, 

(6.) Weak axials. 

Columella padded, 6 folds wetaenais. 

Columella straight, 5 folds ; inner lip thick, raised ddrita. 
ColumeDa straight, 4 fol^; inner lip thin, not 
raised .. hUaa* 

(3.) Whorls smooth . . nukumaruenais, 

2. Small ahelUt generally under 70 mm. 

A. Diameter one-third height or less. 

Tamrii^ body with ribs . . . . . . . . . . mackayi. 

Cylindrioal, smooth body. . .. hedleyt. 

B. Diameter more than one-third, less than one-half height of shell. 

(1.) Four fol^. 

(a.) Spire nearly as high as aperture. 

Body strongly ribbed . . gcUeai. 

Body smooth . . . . . . . . exigua. 

Body knobbed . . . . fMayi. 

(6.) Spire much lower than aperture. 

Spire conic. « 

Body inflated, lip dilated . . irrtgularia. 

Body not inflate^ lip not dilated . . acopi. 

(c.) Spire turreted. 

Axial ribs on body . . . . . . . . aubgracilia. 

Body smooth or tuberoled . . . . . . gradlia. 

(2.) Five folds. 

Columella straight. 

Lip roflexed . . . . . . . . . • refiexa. 

Lip not reflexed . • . . . . . . Upida, 

Columella padded . . . . . . . . . • negleeku 

C. Diameter one-half height of shell. 

Bodv with axial ribs. 

Thirteen ribs, spire conic . . . . . . aeiida. 

Seventeen ribs, spire turreted . , . . . . brevia. 

Body tuberoulate. 

Four folds . . . . . . . . . . . . dilakUa. 

Five folds . . . . . . . . . . . . parva. 

Alcithoe turrita (Suter). (Plate 66, fig. 8.) 

1917. Fulgoraria (AUithoe) arabica var. Harrita Suter, N.Z. Ckol. Surv. Pal. 
BuU. d, p. 89, pL 6, fig. 4. 

1920. Fulguraria (Ahitkoe) turriia Suter, Marsh. A Murd., Trana, N.Z. Inai.^ 
vol. 62, p. 132. 

Axial ribs on spire narrow but strong, and tubercles on bodj-whorl 
much compressed. Columella bent sharply to rear below, ending in sloping 
knife-like edge about ^in. long. 

Other than the type, no exanmle of this species has been seen ; but 
there is a related species from Mount Brown, and another from Nuku- 
maru. 

Loodity.^Blue Clifis, South Canterbury. 

Alcithoe wekaensis n. sp. (Plate 68, fig. 4.) 

Shell large, fusiforxp, strong. Spire turreted, slightly less than two- 
thirds height of aperture. Numeus scaphelloid, of about xl smooth whorls. 
Post-embryonic whorls 6, obtusely angled about the middle and with a 




Fio. l.—Waihaoia thonuoni n. ap. : holotype. 
Fio. 2,-^Waihaoia iuteri n, ap. : holotype. 

Fzo. 3.— IFoiAaoia eonfuM n. ap. : holotype. 

Fio. 4.— ifooia angutta (Suter) : leototype. 

Fio. 5,-^Waikaoia aUani n. ap. : holoty^. 

Flo. 6.<~VFoihaoia npwhirM (t^ay) : holotype. 
Fio. 7.~-Waihaoia btUhgaiei (Finlay) : holoty^. 
Fio. 8.— Ifaoia kutUmi (Suter) : holotype. 


Fig. 9 . — Mavia maoriana (Suter) : hobtype. * 
Fig. 10 . — Waihaoia su^r8U« n. ap. : hcdotype. 
Fig. 11. — Waihaoia phpnuUias (flnlay) : hob* 
type. 

Fig. 12. — Waihaoia dyscrita (Finlay) : hobtype. 
Fio. 18. — Mania angusta (Suter) : pbaiotype. 
Fig. 14. — Mauia inaignis n. ap. : hobtype. 

Fig. 15, — Mauia bieonica (Suter) : hobtype. 
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Pio 1 —Waihaoia (Tiremdon) Oega^tMt^ 

Pio'. \.-Waihaoia ' holotype. 

Pio. 8. — Svinomdon beitUent (Kntay) » . i„jotvii« 

Pia * 4 .— F^iAaoia (Tertmdon) oiiwmoaenm n. «p. . 

Fm". 6 .— Waihaoia (Tvemdon) eogy ^ (®^ y) ‘ holotyP*- 

1 ^; 

piQ. g, — Spinonulon parki (Suter) : Mount Humi* 


Traks. N.Z. Ikbt., Vol. 5C. 


Plats 63. 



Fio. 1. — Waihaoia (Pachyfnelon) amariaformis n. sp. ; holotype. 
Fia. 2. — Alciiho6 nukumaruensis (Marth. & Murd.) : holotype. 
Fio. 3. — Waihaoia (Pachymohn) luUa (Watson) : after Watson. 
Kio. 4 . — Alckhoe swainaoni n. ip. : Recent, Paekakariki. 

Fio. 5»-^Waihaoia (Pachymaionj murdochi n. sp. : holotype. 
Fio. 6.— i4k}ttAoe larockei n. sp. : holotype. 




Tbans. N.Z. IvuT., VoL. 56. Plats 64. 



Fio. 1. — Lyria zelandica Finlay : holotype. 

Fig. 2. — Alcithoe familiaris n. sp. : holotype. 

Fig. 3. — AlcUhoe hurupiensis n. ep. : syntype. 

Fio. 4. — Spinomehn mira n. ip. : holotype. 

Fio. 5. — Waihaoia scUiUa tu sp. : holotyjM. 

Fig. 6. — Waihaoia acukaki (Hutton) : holotype, X 2. 
Fig. 7. — Spinomdon tpeighii n* sp. : holotype. 




Flo. 1. — Alcithot armigtra n. sp. : holotype. 
Fio. 2. — AlcUhoe dilalata n. ap. : holotype. 
Fig. 3. — Alcithoe cylindrica n. ap. ; holotype. 
Fig. 4. — Alcithoe compreMa n. sp. : holotype. 
Fig. 6. — AlcUhot robwta n. sp. : holotype. 
Fig. U . — Alcithoe parva n. sp. : holotype. 

Fig. 7. — Alcithoe eeguax n. sp. : holotype. 



Fio. l.-yofcvkjo'w ^ 'P; Ss^I^fFwalhM Downs. 

Fio. 8.-AIriAo*oci.ten. sp.: 

Fw. A.—AkithM onAtevia n. sp. ^ 

Bte. 6.--Jyo<(>plgo«o«Mp«»io<o(Sut«^Ksk*h . 

Fio. 7 . -.(tte«*oensjiUetan.Bp. ! 

Fio. 8. — .dteittos (Suter) : holotj^. 



Plati 67. 





Fig. 1. — AlcUhoe lepida n. Bp. : holotype. 

Fio. 2,--AkUhoe jacuioidea Powell : paxatype. 

Fig. 3. — AkUkoe arabka (Martyn) : Tauranga, Recent. 
Flo. 4. — AkUhoe ufekaemts n. ip. : holotype. 

Fig. 6 . — /tt/ea Marwick : holotype. 

Fig. 6.-^Akiihoe ri^/Uxa n. ap. : holotype. 





Fio. 1. — AlcUhotfiiila^ n. sp. : holotype. 

Fio. 2 . — Akithoe acofi n. sp. : holotype. 

Fio. 3 . — AkUhoe soltda n. sp. : holotype. 

Fio. 4 . — Akithoe exigua n. sp. : holotype. 

Fio. 6. — Akithoe gracilis (Swainion) : Castlecliil. 

Fio. 0 . — Akithoe hrevis n. sp. : holotvpe. 

Fio. 7. — Akithoe machayi n. sp. : holotype. 

Fio. 8 . — Akithoe hedUyi ^Mumooh ajid Suter) : holotype. 
Fio. 9. — Akithoe suhgraclliB n. sp. : holotype. 

Fio. 10 . — MetameUm minima n. sp. : holotype. 

Fio. II . — MeUmelon difdMionaia holotype. 

Fio. 12 . — Metamelon marehaUi n. sp. t holotype. 

Fio. 13 . — Mania ourviepina n. sp. : holotype. 

Fio. 14. — Metameion inermie (£&]»y) s h<Motype. 

Fio. 15.— Jtfstomslofi reveria (iinloy) : holotyjpe. 


Petkw PtaU SS.l 



Fig. 1. — Waihaoia (Pachymthn) waitaldenaia n. sp. : holotype. 
Fig. 2. — Waihaoia (PacliifmtJUm) flrma n. ep. : holotype. 

Fig. 8. — rancfua (Finlay) : holotype. 

Fig. 4. — Waihaoia rugoea n. ap. : holoty^. 

Fig. 6 . — Akithoe haioeraeniis n. ap. : holotype. 

Fio. Q,-^Akithoe vfhahinoensis n. ap. : holotype. 

Fig. 7. — Akithoe gatesi new namo : holotype. 
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very steep shoulder ; body-whorl slightly convex below shoulder, con- 
tracting gradually to largo rounded fasciole which is turned strongly inwards 
and backwards. Sculpture : spire- whorls with about 14 rather weak axial 
ribs which scarcely reach sutures and are raised into blunt angle about 
middle of whorl, penultimate whorl with 10 and body-whorl with 8 large 
strong tubercles which do not extend far axially. Aperture high, tri- 
angular, deeply and broadly notched below, channell^ above. Outer 
lip slightly distended, reflexed and thickened, ej^edally at a point slightly 
lower than central line of tubercles, ascending someip^at on penultimate 
whorl. Columella swollen in region of folds, which are 6 in number, 
anterior one weak ; columella bent rather strbngly backwards and ends 
in sharp convex edge. Inner lip spreading as thick glaze for some distance 
from aperture. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 1 10 mm. ; diameter, 42*5 mm. 

Locality, — ^Lower shell -bed in uppermost Mount Brown beds. 

Distinguished from A, turrita by its stronger build, lower spire, weakei 
axials, blunter tubercles, and different disposition of anterior part of 
columella and fasciole ; abo, columellar folds are more numerous and 
placed on prominent convexity. 

Alcithoe detrita n. sp. (Plate 66, flg. 6.) 

Shell large, fusiform. Spire narrow, nearly as high as aperture. Spire- 
whorls at first slightly convex, then bluntly angled about middle ; body- 
whorl with prominent shoulder, below which it is straightened, then contracted 
fairly quickly to prominent fasciole, which is convex and curves inwards. 
Sculpture : surface is generally eroded, but a fine specimen in Mr. Allan b 
collection shows 11-12 obsolete nodules on shoulder of spire-whorls, body- 
whorl with 6 8 strong rounded knobs on shoulder-angle. Aperture wide, 
contracted to channel above, deeply notched below. Outer lip thickened, 
slightly reflexed, ascending to angle ; most specimens show a marked con- 
traction in posterior extension of aperture during thickening of outer lip. 
Columella straight, with 5 strong folds, posterior often weak. Inner lip 
thickly calloused, sometimes with raised edge in fasciolar region. 

Holotype in collection of New Zealand Geological Survey. 

Height, 185 mm. ; diameter, 47 mm. 

Xooolitfes.— Brown sands at boat-landing, Nukumaru ; 1105, arenaceous 
mudstone, Mangktahi Stream, Ngaruroro Kiver. 

This is the knobbed shell identified as AlcUhoe turrita by Marshall and 
Murdoch (1920, p. 132). A, turrita has a narrower and more regularly 
tapering body- whorl; its tubercles are more numerous, sharper, and 
elongat^ into axial ribs on spire and body ; and the inner lip is not raised 
into a oalloased pad. A, icedcaenein is more closely related, but can be 
distinguished by wider spire-angle, pad on columella, which bears 6 folds, 
decreasing in stoengtb from centre, also by thinner lip and more numerous 
and longer axials on spire-whorls. 

A. nuhmarumsis diflpers only in the absence of tubercles, and narrower 
body-whorl, 

Alcithoe nukumaniensis (Marshall and Murdoch). (Plate 63, fig. 2.) 

Fyl/gwraria (Alcithoe) (arrila nukutnarueneie Marsh, A Murd., Trane, N,Z, IneL^ 
vd. 62, p. 188, pi. 9, figs. 18. 19. 

Laeality. — ^Nukumaru, brown sands at boat-landing. 
tC— Trans. 
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Transactions, 


Alcithoe cylindrica n. sp. (Plate 65, fig. 3.) 

Shell large, subcylindrical, strong. Spire turreted, under half height of 
aperture. Whorls 4 remaining, bluntly angled about the middle, with a 
very steep slightly concave shoulder; body-whorl contracting very little 
to large curved slightly convex fasciole, from which it is separated by broad 
low ridge. Sculpture : spire- whorls with about 12 low axially elongated 
tubercles, 8 on penultimate and 6 obsolete ones on body-whorl. Aperture 
high, triangular, channelled above, deeply and broadly notched below. 
Outer lip thickened and reflexed, ascending to angle of penultimate whorl. 
Columella thickly padded in region of folds, which arc 6 in number, the 
anterior and posterior being weakest. Inner lip extending some distance 
from aperture, and sometimes thickly coated. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 1 25 mm. ; diameter, 46 mm. 

LoccdUy, — Shell-b^, Target Gully, Oamaru. 

Alcithoe oompressa n. sp. (Plate 65, fig. 4.) 

Shell fairly large, heavy. 'Spire about one-half height of aperture. 
Spire- whorls with cUameter twice height, bluntly angled below middle and 
with a long sloping shoulder ; body-whorl with high concave shoulder, 
below which it is slightly convex and gradually contracted to fasciole. 
Suture undulating. Sculpture: spire-whorls at first with about 12 broad 
weak axial ribs, penultimate whorl with 11, last 4 raised into strong blunt 
tubercles extending axially to suture below but not over shoulder ; body- 
whorl with 6 strong sharp laterally-compressed tubercles which extend a 
short distance anteriorly, between them whtwrl is deeply concave and 
flattened. Aperture long and narrow, channelled above, deeply notched 
below. Outer lip thickened, a little reflexed, and ascending with a shallow 
sinus to line of shoulder. Columella padded, with 6 oblique plaits, anterior 
and posterior weak, others very strong, interspaces equal to folds. Parietal 
wall with thick pad of callus. 

Holotype in the collection of Mr. H. J. Finlay. 

Height, 85 mm. (estimated) ; diameter, 35 mm. 

Lomlity, — Shell-bed, Target Gully. 

Alcithoe armigera n. sp. (Plate 66, fig. 1.) 

Shell of moderate size, heavy. Spire conic, under half height of 
aperture. Nucleus missing. Post-embryonic whorls 4|, early ones convex, 
later ones with a flattened shoulder, angle blunt and only slightly above 
suture ; body-whorl with broad concave shoulder, below which it contracts 
somewhat quickly, then straightens out for short distance before reaching 
prominent fasciole, wlqch is bounded above by ridge and curves inward. 
Sculpture : early whorls with large number of weak axials, probably about 
30 per whorl, these increase rapidly in strength ; on penultimate whorl 
about 16 blunt knobs extending to anterior suture but not above shoulder- 
angle ; on body-whorl are 7 ^rong sharp tubercles with steeper anterior 
than posterior slope, and elongated anteriorly but not advancing far on 
shoulder. Aperture wide, angled above, de^ly notched below ; outer lip 
convex, ascending, thickened and reflexed. Columella with 5 strong plaits, 
strongest in middle. Inner lip spread out well over body, edge not d^ned. 

Holotjrpe in collection of Mr. n. J. Finlay. 

Height, 75 mm. ; diameter, 36 mm. 

Ir0calv^.--4heli-bed, Aidgowan. 
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Alcithoe robusta n. sp. (Plate 65, fig. 5.) 

Shell large and heavy. Spire conic, about one-third the height of 
aperture. Spire-whorls with height from half to two-fifths of diameter, 
bluntly angled below middle, shoulder long, sloping and concave ; body- 
whorl contracting slowly below shoulder to fasciole, which is not prominently 
raised. Suture undulating. Sculpture : body-whorl with 8 strong blunt 
nodules, which are extended somewhat anteriorly to form low axials ; 
penultimate whorls with 10 and previous one with 12 broad low axial ribs 
forming blunt tubercles on shoulder-angle but weakening quickly posteriorly. 
Aperture long and narrow, deeply notched below, outer lip slightly convex, 
tluckened and refiexed, ascending to shoulder-angle. Columella with 5 
strong oblique plaits, the second and third from below slightly thicker than 
others. Parietal wall with pad of callus. Inner lip forming a thin glaze 
extending well out across shell. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 94 mm ; diameter, 40 mm. 

LocMiee. — Mount Harris ; 559, Black-birch Creek, Blairich (smaller 
than Mount Harris specimen). 

Alcithoe sequax n. sp. (Plate 65, fig. 7.) 

Shell of moderate size. Spire turreted, over half height of aperture. 
Only whorls remaining, top one obtusely angled slightly above mid- 
point, penultimate with concave shoulder and prominent angle well above 
mid-point, body- whorl also with strong concave shoulder below which it 
contracts fairly quickly to beak ; fasciole well marked, somewhat flattened 
along outer part. Sculpture : spire- whorl with 11 rounded axial ribs which 
die away on shoulder ; on penultimate whorl 9 strong axials with wide 
interspaces, forming blunt knobs on shoulder-angle but weakening rapidly 
above and below ; body-whorl with 7 strong tubercles increasing in size 
until sixth, which is very large, last one quite small. Aperture rather 
wide, deeply notched anteriorly. Outer lip convex, ascending, thickened 
and reflexed. Columella with 5 low broad plaits, middle one strongest. 
Inner lip thick, widespread. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 78 mm. ; diameter, 32 mm. 

Locality. — Mount Harris. 

Easily distinguished from A. robnsta and A, armigera by the high shoulder 
of the spire-whorls, also by the fewer axials. 

Alcithoe familiaris n. sp. (Plate 64, fig. 2.) 

Shell large. Spire turreted, about three -filtlis height of aperture. 
Spire-whorls at first lightly convex but soon becoming obtusely angled 
about middle, later the an^ation becomes sharper and shifts lower down 
on whorl, forming a sloping shoulder, at first slighldy, later decidedly convex ; 
body-whorl contracting below shoulder rather quickly. Sculpture at first 
of about 11 rounded axial ribs extending from anterior suture up to angle 
but very weak across shoulder; later the axials decrease to 10, then 9, 
they become broad and low and bluntly knobbed at angle ; penultimate 
whorl with 7 shi^ strong tubercles with wide interspaces, axially extended 
below suture; l^dy- whorl with 6 very strong hi^ sharp tubercles, 
front face steeper t^n back, extending axially for short disUnoe down 
shell. Aperture wide. Outer lip convex, ascending, thickened, reflexed. 

10 * 
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TfcmBodicms. 


Columella with 4 strong folds, the central ones stronger. Inner lip thin, 
¥nde-spreadizig. 

Holotype in ooUeotion of Mr. H. J. Finlay. 

Height (estimated), 120 mm. ; diameter, 54 mm. 

Locality . — Mount l^rris. 

Not unlike A. arabioa, but with fewer axials, although a wider shell. 
Further, there are only 4 folds on the columella, and the ribs develop into 
spines at an earlier stage. 


Aldthoe irregularis n. sp. (Plate 67, figs. 2, 3.) 

Shell rather small. Spire conic, between one-half and one-third height 
of aperture. Nucleus and early conch-whorls missing ; later spire-whorls 
obscurely angled low down near suture, and with a long sloping shoulder; 
body-whorl inflated, with concave shoulder, below which it is convex and 
does not contract for some distance, then it slopes regularly to the anterior 
end ; fasciole, flattened, not conspicuous. Sculpture : spiie-whorls almost 
smooth with obsolete axial ribbing, body-whorl same for first third, then 
knobs on shoulder become stronger, the last two being well raised, blunt 
and fairly prominent. Aperture wide and high, moderately notched below. 
Outer lip slightly convex, ascending, thickened and reflexed. Columella 
projecting well beyond outer lip, folds obscured by hard matrix but probably 
4 in number. Inner lip wide-spreading, edge well defined. 

Holotype in collection of New Zealand (Geological Survey. 

Height, 55 mm. ; diameter, 27 mm. 

Locality. — 68, Akuaku, East Cape. 

• 

Aldthoe hurupiensis n. sp. (Plate 64, fig. 3.) 

Shell large, strong, fusiform. Spire less than half height of aperture. 
Whorls prominently angled low down, with concave sloping shoulder ; 
body-whorl convex below shoulder, contracting to large prominent fasciole. 
Suture undulating. Sculpture of strong sharp spines on shoulder-angle, 
14 on early whorls, d^reasing to 9 on penultimate and 7 on body-whorl ; 
on spire tubercles are elongated into low axial ribs, but these are absent on. 
body, the tubercles of which have steep anterior face and convex posterior 
one. Aperture large, channelled above, deeply and widely notched below. 
Outer lip thickened and slightly reflezed, ascending to shoulder-angle. 
Columella swollen in middle and with 4 strong well-spaced folds which 
decrease in height anteriorly. Inner lip spreading as thin callus well- 
over body-whorl. 

Syntypes in collection of New Zealand Gfeological Survey. 

LocaiUy . — Hurupi Creek, Palliser Bay. 

The type material consists of two small imperfect specimens collected 
by the Wellington Philosophical Society excursion, 1922 ; and a large 
specimen (see rate 64, fig. 3) with the outer lip missing, from the Qeologioal 
Survey coUecrion. It b^rs a locality label numbered 188 == Botella be^, 
Kereru, Hawke’s Bay ; but the preservation and matrix are unlike other 
specimens in that collection and are the same as Hurupi shells. It tlsire- 
f ore seems likely that this spedmen was lost from the Palliser Bay collection 
and became mixed with the Kereru one. To avoid any possible trouble 
the large shdl has not been seleoted as holotype. 
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Alcithoe arabicula n. sp. (Plate 66, fig. 4.) 

Bhell fairly large, broadly fusiform. Spire turreted, two-fifths height 
of aperture. Whorls prominently angled with broad concave shoulder; 
body-whorl convex below angle, contracted to prominent fasciole which is 
limited above by sharp ridge, outer part of fasciole corresponding to notch 
is concave and sunken, the inner corresponding to extremity of columella, 
narrowly ridged. Sculpture : penultimate whorl with 9 strong sharp 
tubercles on shoulder, body-whorl with 7, tubercles not extended far axially. 
Aperture broad, channelled above, deeply notched below. Outer lip broken, 
ascending, probably refiexed. Columella with 5 strong spaced plaits. Inner 
lip very thin and wide-spread. 

Holotype in collection of New Zealand Geological Survey. 

Height (estimated), 70 mm. ; diameter, 35 mm. 

Locality. — 996, Kaawa Creek, Auckland. 

The height of the shoulder above the suture is int^.rmediate between 
A. depresm and A. arahica, from both of which it is distinguished by its 
short, broad shape, thin inner lip, and much less oblique columellar plaits. 

Alcithoe lutea Marwick. (Plate 68, fig. 5.) 

1924. Alcithoe lutea Marwick, Trane. N.Z. Inat, vol. 66, p. 2(N), pi. 17, fig. 17 
(not CynUtiola lutea Watson). 

Locality. — Blue clays below Petane limestone, Okouawa Creek, Ngaruroro 
district. 

Closely related to A. detriUiy but with a shorter, broader spire. The 
specific name lutea was applied by a foolish oversight, which was pointed 
out in liUerw both by Mr. Iredale and Mr. Finlay. ]^d Watson’s species 
been a true Alcithoe a new name could be given to the fossil, but the shells 
are generically distinct, the former being probably a Waihaoia (Pachy- 
mehn). It is not an Alcithoe^ for it has only a shallow anterior sinus and 
no well-defined flattened fasciole. 

Alcithoe transformis n. sp. (Plate 67, fig. 1.) 

Shell moderate to. fairly large. Spire conic, under half height of aperture. 
Nucleus large, scaphelloid, of about 3 whorls with 2 weak spirals and 
indistinot axiaJs. Post-embryonic whorls with obsolete axials winch finally 
disappear, for a space whorl is practically smooth, then low blunt tubercles 
appear on penultimate or body whorl, these increase quickly in strength 
tuf broad, high, and pointed ; spire-whorls convex to bluntly angled ; 
body-whorl with prominent shoulder, below which it contracts, at first very 
slowly, then more rapidly, to well-marked fasciole. Aperture wide, deeply 
notched below. Outer lip thickened, reflexed, ascendmg, slightly convex. 
Columella with 6 fdds, anterior and posterior much weaker than others. 

Holotype in collection of New Zealand Geological Survey. 

Height, 87 mm. ; diameter, 38 mm. (type) : height, 117 mm. ; diameter, 
54 mm. (paratype). ^ 

LooaUty. — Kai Iwi. 

This species is easily distinguished from A, arabica and A. lutea by ooxuc 
(not turreted) spire, and strong tubercles of body-whorl having arisen only 
at a late stam following a smooth or almost smooth whorl. A. ewainaoni 
oocum ^t Eai Iwi, but not A. orMca, At a lower horizon, between Ototoka 
Stream and Nukumaru, occurs a closely related shell with a more inflated 
bo^^whori quickly contracted to a straightened neck and weaker tubercles ; 
it is included in A. trantformia for the present, but may not .be a direct 
anoestor. Eaoh of these knobbed forms may have been given ofi by 
A. wwaiiimm at different times. 
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Tranaactiona. 


Alcithoe swainsoni n. sp. (Plate 63, fig. 4.) 

1821. VoUita ihngaia SwainBon, Exot. Oorush., pi. 20, 21 (not of Bolander, Portland 
Cat,, p. 80). 

For synonymy and description see Suter's Manual (1913), p. 446. 

As Swainson’s name is preoccupied, we have a chance of fixing an 
available t^rpe, so the specific name awainaoni is proposed for a Kai-Iwi 
fossil in the Gieologioal Survey collection. Unfortunately, this course was 
decided on too late to give a figure of the type specimen. 

The division of the arabiocMnvainaoni group of shells into satisfactory 
species is a difficult matter. Many of the horizons in the Pliocene section 
exposed in the sea*cli£Es from Nukumaru to Landguard Blufi have character- 
istic forms ; but the writer lacks a large-enough series of Recent shells 
to determine what is the normal range of variation. Further, the signifi- 
cance in classification of the shoulder-nodules and tubercles has yet to be 
determined. 

A. nukutnaruenaia, for example, is apparently the smooth form of 
A, detrita, but as far as known the two forms are constant and do not 
intergrade at this horizon. Higher in the strata, in the vicinity of Ototoka 
Stream, we find a smooth shell similar to A. nukumaruenaia but with a 
lower spire. In these beds there is also a stout shell, A, tranaformia, with a 
smooth spire of moderate height and a very wide body-whorl armed with 
blunt nodules (Plate 67, fig. 1). From a little west of Okehu Stream 
to Kai Iwi Stream the common shell is the typical A, awainsoni. Some 
are smooth except for a few ribs on the first two whorls, and others develop 
nodules on the body-whorl. A smaD smooth variety has the spire shorter 
than the smooth shell at Ototoka Creek. In the upper part of the section 
is a form with a spire like awainsoni but with very large sharp tubercles 
on the body. It is somewhat like A, depreaaa in that the suture is close 
below the angulation, but is classed with A, tranaformia for the present. 

In the lower beds at Castleclifi most of the specimens are like awainsoni, 
but many have a considerably higher spire. The spire-whorls are convex 
or only bluntly angled, and the body-whorl is either smooth or has low 
nodules. The slender shell A, acuta (Plate 66, fig. 3) is an extreme form 
which occurs here. Higher still in the sequence, at Landguard Blufi, 
occurs thff typical A, arabica, with prominently-angled spire- whorls and a 
tuberculate body-whorl. 

Whether those which have a smooth spire and a tuberculate body should 
be classed as A. a/rdbica appears doubtful, especially since the typical form 
of that species has not been foimd in the lower beds. However, A. httea 
from the Nukumaruan of Hawke’s Bay has spire-whorls sometimes convex 
and sometimes angled, and differs from A, artAica chiefly in its higher spire. 

It is possible that different races developed in different districts, and that 
subsequent land-movements, by removing barriers {e.g,, the formation of 
Cook Strait), enabled crossing to take place between these races, thus 
producing the great variety of forms. 

Alcithoe larochei n. sp. (Plate. 63, fig. 6.) 

Shell large and strong, broadly fusiform. Spire conic, one-third height 
of aperture. Nucleus scaphelloid, of about 2j^ rather worn whorls, apex 
flattened, last turn with iiraoations of blunt axials and fine spirals. Post- 
embryonic whoris 5, convex on spire with flattened steep shoulder ; body 
inflati^, contracting fairly quickly to large well-defined fasoiole bounded by 
ridge. Sculpture: first Hme whorls with about 18 rather low curved 
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axial ribs, later ones slightly angled, last two whorls smooth except for 
strong growth-lines. Aperture large, dilated, deeply notched below. Outer 
lip lightly convex, thickened, reflexed, ascending high on penultimate 
whorl. Columella with 4 strong folds. Inner lip thin, spread well out 
from aperture, not raised in fasciolar region. 

Holotype in Auckland Museum. 

Height, 98 mm. ; diameter, 46 mm. 

Locality, — Off Opotiki, 30 fathoms. 

This specimen was kindly forwarded by Mr. W. La Roche, of Auckland. 
It resembles Valuta (Cymhiola) lutea Watson at first sight, but is easily 
distinguished by the deep anterior notch and the diflerent outline of the 
spire. The species is closely related to A. swaimoni but is much more 
squat. A specimen from Castleclifi in the Geological Survey collection is 
fairly close to A, larochei, but is less inflated and has a small pad on the 
fasciole. 

Alcithoe arabica Martyn (1784). (Plate 68, fig. 3.) 

For synonymy and description sec Suter’s Manual (1913), p. 445. 

The only typical specimens foimd fossil were from Landguard Bluff, in 
the highest beds of the Castlecliffian. 

Alcithoe jaculoides Powell. (Plate 68, fig. 2.) 

1924. Aktihoe arabica jaculoides Powell, Proc. Malac. 5for., vol. 16, p. 108, 
figs. 1, 2. 

Distinguished from A. arabica by the narrow outline, fewer spines, very 
high outer lip, and absence of inner-lip pad. No fossil occurrences are 
known. 

Alcithoe acuta n. sp. (Plate 66, fig. 3.) 

Shell fairly large, narrowly fusiform. Spire four-sevenths height of 
aperture. Nucleus scaphelloid, of 3 whorls, with a few faint spirals of which 
two are more distinct, crossed by numerous equally faint axials. Post- 
embryonic whorls 5, angled about the middle with steep shoulder ; body- 
whorl not contracted for some distance below shoulder, then tapering (juickly 
to weU-marked fasciole which is bounded by low ridge. Sculpture ; early 
whorls with about 13 indistinct axial ribs slightly knobbed at shoulder- 
angle, later axials shorten to low tubercles and number decreases to 10 or 
even 9. Aperture wide, deeply notched below. Outer lip dilated, thickened, 
slightly reflexed, slightiy convex, ascending penultimate whorl almost to 
angle. Columella with 4 plaits, anterior one weak. Inner lip spread well out. 

Holotype in collection of New Zealand Geological Survey. 

Height, 113 mm. ; diameter, 38 mm. 

iMoUby , — Castlecliff (near base of series). 

Alcithoe oliveri n. sp. (Plate 67, fig. 5.) 

Shell very large and broad. Spire low, about one-quarter height* of 
aperture. Bpire-whorls mostly broken in type; body- whorl increasing 
very quickly with broad concave shoulder below which it is scarcely con- 
tiacted for some distance, then tapering quickly. Sculpture : penultimate 
whorl with 12 fairly strong tubercles just above suture, body-whorl with 
9 (perhaps 10 if complete) strong tuWsles extending forward for some 
distflutice as low broad axiids. Aperture large, channelled above. Outer 
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lip reflezed, surmounting shoulder and reaching nearly to posterior suture, 
OolumeUa with 4 strong spaced folds and a fifth faint posterior one. Inner 
lip wide, spreading. 

Holotype in Dominion Museum, presented by Mr. W. R. B. Oliver. 

Height, IfiO mm. ; diameter, 77 mm. 

IfO0flZ»^.---Cnife north of mouth of Waipara River. 

Resembles A. depressa, but is much larger and the outer lip ascends 
higher. The body-whorl is also relatively broader and the shoulder more 
nearly horisontal. The exact age is uncertain, but in the aperture of the 
type is a large Eumarcia sp. such as occurs at Waipipi and Kukumaru. 

Alcithoe depressa (Suter). (Plate 67, fig. 4.) 

For synonymy and description see Suter’s Manual (1913), p. 447. 

This species is distinguished from A. arabioa by the shape of the spire, 
which is almost regularly conic, caused by the suture being almost on the 
line of the shoulder-tubercles. The spire of A. arahica is strongly gradate, 
the suture being well below the angle of the shoulder. 

Localities . — Recent (type), Spirits Bay ; Castleclifi. 

Alcithoe lepida n. sp. (Plate 68, fig. 1.) 

Shell rather small, narrowly fusiform. Spire conic, over half height of 
aperture. Nucleus scaphelloid, of 2^ smooth volutions. Post-embryonic 
whorls 5, early ones sUghtly convex, later ones obscurely angled Wow 
mid-point and with steep shoulder ; body- whorl also with steep shoulder 
above obtuse shoulder-anjj^e, below which whorl is slightly convex and con- 
tracts gradually, then straightens out to a rather long beak bearing convex 
fascicle not bounded by ridge. Scidpture : spire-whorls with 13 or 14 
low rounded axial ribs about their own width apart, weaker on shoulder 
and &ially not crossing it ; body-whorl with 11 low pointed tubercles on 
shoulder, oxily slightly extended axially. Aperture narrow ; sides ^sub- 
parallel, channelled ahove, fairly deeply notched below. Outer lip convex, 
ascending a little, thickened and dilated but not reflexed. Columella with 
5 fairly strong plaits, decreasing in height anteriorly and posteriorly from 
second posterior one. Inner lip thin, not advancing far from aperture. 

Holotype in collection of New Zlealand Geological Survey. 

Height, 56 mm. ; diaxneter, 20 mm. 

Lo(alUy. — 175, one mile south of Devil’s Bridge, Oamaru (==: Axdgowan 
shell-bed). 

Closely related to A. reftem, but axial ribs stronger on spire and more 
persistent, angulation of whorls more obtuse, nodules on body- whorl weaker, 
anterior notch slightly shallower and ai^rture not so dilaW. It is there- 
fore not so advanced as, and perhaps directly ancestral to, A. refkea. 

Alcithoe reflexa n. sp. (Plate 68, fig. 6.) 

Shell of moderate rise, fusiform, thin. Spire slightly under half height 
of aperture. Nucleus narrow, scaphelloid, of about 2| smooth whoris. 
Post-embryonic whm^ls 5|, first two with almost straight outlines, third 
slightly convex in lower part, fourth obtusely angled about mid-poimt; 
body-whorl with concave fairly broad shoulder, below which it contracts 
scaroelv at all for a distance, then fairiv quickly, finally straightening out 
again before reaching weIl>'mailDed tesmoie which is rather flattened and 
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sunken along outer part corresponding to notch, but with ridge on inner 
part formed by projecting columella. Sculpture : spire-whorls with many 
obsolete axial ribs blending with growth-lines, about 13 on penultimate 
whorl ; on body-whorl 8 strong sharp knobs are developed on shoulder 
but do not extend far axially. Aperture dilated, broadly angled above, 
deeply notched below. Outer lip convex, ascending half-way up pen- 
ultimate whorl, conspicuously reflexed. Columella with 5 folds, all but 
anterior strong, second posl^rior one is highest, columella projects well 
below outer lip and is curved backwards. Inner lip thin, spreading. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 64 mm. ; diameter, 27 mm. 

Localities . — Pukeuri (type) ; Rifle Butts, South Oamaru. 

Aicithoe fuilayi n. sp. (Plate 69, fig. 1.) 

Shell of moderate size and strength, elongate, biconic. Spire about 
four-fifths height of aperture. Nucleus soaphelloid, of 2 or 3 smooth 
whorls. Post-embryonic whorls height more than half diameter, first 
ones lightly convex, others bluntly angled below middle, with long sloping 
slightly concave shoulder ; body-whorl only slightly convex, below shoiflder 
contracting graduaDy to large fascicle which is bounded by low ridge. Suture 
somewhat undulating. Sculpture of about 12 low blunt tubercles on shoulder 
of each whorl, on body they are only slightly elongated anteriorly, but on 
spire-whorls they reach anterior suture, on first two conch-whorls they also 
reach posterior suture. Aperture hastate, channelled above, deeply notched 
below. Outer lip thin and rounded, slightly convex, retreating below, 
edge not reflexed, ascen^ng only slightly towards shoulder, ^lumella 
with 4 strong oblique folds, decreasing in height anteriorly. Inner lip 
spread as a tm glaze for a moderate distance from aperture. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 60 mm. ; diameter, 22 mm. 

Locality, — Shell-bed, Target Gully, Oamaru. ( ^ Fulgoraria gracilis of 
Suter, 1921, p. 81.) 

This species is the commonest Volute in the shell-bed. 

Aicithoe scopi n. sp. (Plate 69, fig. 2.) 

Shell of moderate size, strong, fusiform. Spire a little over half height 
of aperture. Nuoieus soaphelloid, very large, of 2J depressed whorls. 
Post-embryonic whorls 4J, height less than half diameter; spire-whorls 
slightly convex; body-whorl with fairly long sloping shoulder, bluntly 
angled, lightly convex and contracting below to large only slightiy raised 
fasciole. Sculpture on spire-whorls of 10-12 axial ribs with weak nodule, 
low down, fonuing obscure dundder-angle ; axials obsolete on penultimate 
and body whorl, so that their number cannot be determined. Suture 
undulating. Aperture hastate, channelled above, widely and moderately 
deeply notched below. Outer lip slightly convex, retreating below, edge 
rouneW not reflexed, ascending o^y slightly on penultimate whorl. 
Oolumella with 4 strong oblique plaiia, decreasing in height anteriorly. 
Inner lip thug, restrained. 

Hc^type in collection of New Zealand Geological Survey. 

Height, 5Stnm. ; diameter, 21 mm. 

Zooa^A^.— Shell- W, Target Gully, Oamaru. {^Fulgoraria gracilis of 
Suter, p. 81.) 
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Transactions, 


Closely related to A, finlayi, but with lower spire and whorls and much 
larger protooonoh ; also the sculpture becomes obsolete at an early stage^ 
though this is sometimes seen in examples of A.firdayi, 


Alcithoe neglecta n. sp. (Plate 66, fig. 7.) 

Shell small, fusiform, solid. Spire conic, half height of aperture. 
Nucleus scaphelloid, of about 3 smooth whorls. Post-embryonic whorls 4, 
obtusely angled rather below middle on spire and with steep shoulder ; 
body-whorl slightly convex below shoulder, contracting to fascicle which is 
somewhat depressed on outer half but ridged on inner and separated by 
low ridge from base of body-whorl. Sculpture : spire-whorls with 16 or 17 
axial ribs per whorl ; ribs rounded, very low, raised into weak knob 
forming shoulder about one-third across whorl from anterior suture, and 
reaching anterior suture but scarcely as far as posterior one ; body-whorl 
with 9 low rounded axially elongated knobs on first two-thirds of volution, 
on remaining third they are obsolete. Aperture high, triangular, channelled 
above, widely and somewhat shallowly notched below. Outer lip convex, 
thick, not reflexed, descending slightly for a short distance but previously 
ascending by same amount. Columella with a convex pad surmounted 
by 6 columellar folds, space between posterior two almost filled up, folds 
decreasing in strength anteriorly. Inner lip spreading well out from 
aperture. 

Holotype in collection of New iSealand Geological Survey. 

Height, 47 mm. ; diameter, 20 mm. 

Localities, — Shell-bed, Target Gully ; Rifle Butts, Oamaru (more attenu- 
ated than type). 


Alcithoe solida n. sp. (Plate 69, fig. 3.) 

Shell rather small but very heavy, biconic. Spire two-thirds height of 
aperture. Nucleus depressed, scaphelloid, of 3 smooth whorls with largo 
apex. Whorls 6, including nucleus, on spire they are bluntly angled about 
middle of whorl ; body-whorl with a ^ghtly concave sloping shoulder, 
below which it is lightly convex and contracted to fasoiole, which is not 
raised. Suture undulating. Sculpture of about 12 strong axial ribs per 
whorl, they extend from suture to suture on spire, being bluntly angled 
on the shoulder-angle and twisted forward above, ribs persist well down 
over body but do not reach fascicle ; towards aperture ribs inclined to die 
away ; some specimens have whole body-whorl almost smooth. Aperture 
long and very narrow, channelled above, deeply notched below. Outer 
lip thin and rounded, slightly convex, somewhat inclined backwards from 
suture. Columella with 4 strong spa^ plaits. Inner lip spread as thin 
callus a short distance over body-whorl. 

Holotype in collection of New Zealand Geological Survey. 

Height, 46 mm. ; diameter, 21*5 xnm. 

Localities.— UZ3y coast north of Mimi Stream, Waitara Survey District ; 
62, Wbite CUBb, Taranaki Aiomehn oorrugata (Hutt.) and var. B of 
Suter, 1921, p. 22) ; 3 chains towards Tongaporutu from Okau junction, 
Mimi Survey District. 

The sinj^e specimen from the latter locality is much more slender than 
the typical spemes. As it occuis in t!^ Tongaj^rutuan, whereas the Mimi 
Stream sheUs are Urenuian, this may have stratigraphical significanoe. 
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Alcithoe corrusata (Hutton). 

1873. Valuta (Lyria) corrugata Hutton, Cat. Tert. Moll, p. 7. 

1914. Lap^ria corrugata (Hutton) : Suter, N.Z. Oeol. Surv. Pal. BuU. 2, p. 27, 
pi 2, figfl. 4 a, 6 (in part). 

1914. Cymhiota (Miomdon) corrugata (Hutton): 8uter, N.Z. Oeol. JSurv. Pal. 
BuU. 6, p. 87. 

1918. Miomdon corrugaJta (Hutton) : Sutar, Alph. Lid of N.Z. Tert. MoU., p. 19. 

Hutton’s type should never have been described. The outer surface is 
completely weathered away, and the ruin conveys only a rough idea of the 
original details of the shell. Enough remains to show tlmt Suter was 
mistaken in synonymizing his Lapparia parki with V. cornigata. The 
body is very broad, and the ribs, which have a strong twist, extend across 
it. The angle of the spire is 57°, while that of L. parki is 48°. Hutton’s 
type resembles fairly closely the shell described in this paper as Alcithoe 
aolida, but it is slightly bigger and has a few more ribs. Until some topo- 
types have been aecur^, however, the best course is to ignore the species. 

Alcithoe exigua n. sp. (Plate 69, fig. 4.) 

Shell small, fusiform. Spire slightly turreted, two-thirds height of 
aperture. Spire-whorls bluntly angled about middle ; body-whorl rounded 
not inflated, tapering fairly regularly to convex well-marked fasciole. 
Sculpture : spire-whorls with about 12 weak axials, slightly tubercled at 
shoulder, almost dying out towards sutures ; on body-whorl axials have 
become obsolete. Aperture moderate, deeply notched below. Outer lip 
sinuous, thickened, not reflexed, ascending. Columella with 4 strong folds, 
anterior end twisted. Inner lip rather tluck, well spread. 

Holotype in collection of New Zealand Geological Survey, deposited by 
Mr. R. S. AUan. 

Height, 58 mm. ; diameter, 21*5 mm. 

Sands at boat-landing, Nukumaru ; one-quarter mile west 
of Ototoka Stream (between Okehu and Nukumaru) ; 231, McLean’s, 
Ngaruroro River. 

The specimens from the last two localities are much worn, so the 
identification is doubtful. Distinguished from A. gracilis by the higher 
and more acute spire, more callobsed aperture, and twisted columella. 
The type is not unlike a small A. nukutnarttensis, but is comparatively 
narrower, and the ribbing on the spire is probably much stronger. 

Alcithoe brevis n. sp. (Plate 69, fig. 6.) 

Shell rather small, very broadly fusiform, strong. Spire turreted, two- 
thirds height of aperture. Nucleus large, scaphelloid, of 2 smooth volutions, 
upper one much flattened. Post-embryonic whorls 4^, first lightly convex, 
later ones with concave sloping shoulder gradually increasing in strength, 
angulation being about middle of spire-whorls ; body-whorl contract^g 
fairly quickly to anterior end ; fasciole well marked, bounded by ridge. 
Sculpture : whorls with 13-16 strong rounded axial ribs with equal inter- 
stices, ribs decrease suddenly in strength above angle and are quite weak 
across shoulder, on body-whorl they persist well down towards fasciole but 
are quite low and sometimes become obsolete. Aperture moderately 
notched anteriorly, columeUar side scarcely projecting. Columella with 4 
strong folds, anterior weakest ; between second am third folds of a paratype 
is a weak secondary fold. Inner lip rather thick, edge well defined. 
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Holotype in oolleotion of New Zealand Oeologioal Survey, deposited 
by Dr. P. Marshall. 

Height, 39 mm. ; diameter, 19 mm. 

LooaUty» — 81, Castle Point. 

Alcithoe subgradlis n. sp. (Plate 69, fig. 9.) 

Shell rather small, fusiform. Spire turreted, about three-fifths height 
of aperture. Nucleus scaphelloid, of about 2 whorls with 3 or 4 weak spaced 
spirals crossed by equally weak axials. Post-embryonic whorls 4, angled 
slightly above middle, with concave sloping shoulder and perpendicular 
sides ; body-whorl also with concave sloping shoulder and prominent angle, 
below which it contracts with trifling inflation to well-marked fasciole. 
Sculpture of 15 or 16 strong axial ribs, much weaker on shoulder but 
stretching well down body -whorl. Aperture moderate, deeply notched 
below. Outer lip thickened, slightly convex, ascending. Columella with 4 
plaits. Inner lip moderately enamelled and extending. 

Holotype in collection of New Zealand Oeological Survey. 

Height, 40 mm. ; diameter, 16 mm. 

Localities, — 736, clays below limestone, Petane ; many localities in the 
Petane beds of the Ngaruroro River district; 1040, Twaite’s Cutting, 
Martinborough district. 

Alcithoe mackayi n. sp. (Plate 69, fig. 7.) 

Shell rather small, narrowly fusiform. Spire turreted, nearly as high 
as aperture. Nucleus flattened, scaphelloid, of about 2 smooth whorls. 
Post-embryonic whorls 4^, angled about middle, with slightly concave 
sloping shoulder persisring on body-whorl, which contracts ^dually to 
conspicuous fasciole. Sculpture of strong axial ribs with wider interstices, 
ribs reach from suture to suture but are very weak on base of body-whorl, 
they decrease in number from 15 on early whorls to 11 on body-whorl, and 
are somewhat tubercular on angle of shoulder. Aperture moderate, deeply 
notched below. Outer lip slightly thickened, ascending a little. I^Columella 
with 4 plaits decreasing anteriorly. Inner lip well calloused. 

Holotype in collection of New Zealhnd G^logioal Survey. 

Height, 51 mm. ; diameter, 18 mm. 

Locality, — 191, Blue clays, Shrimpton’s, Ngaruroro River. 

Probably an ofbhoot from A, sab^focHis, from which it diflers in being 
narrower, Ugher in the spire, and in having stronger axials. It is the 
forerunner of A, hdleui, which marks a further advance in having a smooth 
cylindrical body-whorl. 

Alcithoe gracilis Swainson, 1821. (Plate, 69, fig. 5.) 

For synonymy and description see Suter’s Manual (1913), fp. 448. 

The of descent of A. graoUis has for long been separated from that 
of A, orMea, and probably came through A.finlayi n. sp., of Awamoan age. 

The height of the spiro varies from less than half to about two-thi^ 
that of the apertim. mmetimes tiie shoulder-nodules are present on the 
body-whorl, but often iJiey Me quite obsolete. 

jEocoUMm.--- R ecent (1^); CMlehUff (plentiful); Eai Iwi; many 
localities in blue clays below Petane timeetone, Ngamoro River, grading 
into A. cubffracilii, ^ 
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Aldthoe hedleyi Murdoch and Suter. (Plate 69, fig. 8.) 

1006. Fulguraria (Alcithoe) hedleyi M. k S., 7'rmte, N,Z. Inet,, voL 88, p. 888, 
pi. 23, 20. 21. 

This is a rare shell, not known fossil. The body-whorl is cylindrical 
and almost the same in diameter as penultimate whorl. The fascicle is 
well marked, outer half being depressed, bounded above by sharp ridge 
and below by broad rounded ridge occupying lower half of fascicle. 

Alcithoe dilatata n. sp. (Plate 65, fig. 2.) 

Shell small, solid, broadly fusiform. Spire two-hfths height of aper- 
ture. Nucleus damaged, ap{)arently scaphelloid. Post-embryonic whorls 4, 
with sloping concave shoulder ; spire- whorls angled just above suture > 
body-whorl convex below shoulder, retreating somewhat quickly to large 
prominent fascicle which is bounded above by ridge. Suture undulating, 
channelled at aperture. Shoulder with 8"10 sharp strong tubercles per 
whorl, those on spire sometimes on line of suture ; they are not laterally 
compressed but extend anteriorly half-way across body- whorl as low axial 
ribs. Aperture hastate, channelled above, deeply and widely notched 
below. Outer lip convex, thickened, especially posteriorly ; very slightly 
leflexed, ascending quickly on last quarter-whorl and finally bent over to 
form deeply channeUed suture. Columella sometimes decidedly bent to 
rear, with 4 strong rather close folds, anterior one very weak. Inner lip 
with smooth callus extending well out on body and with thick pad on 
parietal wall. 

Holotype in collection of New Zealand Oeological Survey. 

Height, 34-5 mm. ; diameter, 17-5 mm. 

Locality , — Basal sandstones, Hurupi Creek, Palliser Bay. 

Alcithoe parva n. sp. (Plate 65, 6g. 6.) 

Shell small, broadly fusiform. Spire two -fifths height of aperture. 
Spire-whorls angled just above suture, with long, sloping, slightly con- 
>eave shoulder ; body-whorl convex below shoulder and contracting rather 
rapidly to prominent fasoiole, which is bounded above by ridge. Suture 
undulating. Sculpture of 13 axial ribs, very weak on sloping shoulder but 
raised into low tubercles on angle ; on body-whorl tubercles are sharp and 
fairly strong, and nbs tend to become obsolete. Aperture suboblong, 
ohanneUed c^ve, deeply and widely notched below. Outer lip thickened, 
slightly reflexed, ascending and cemented to penultimate whorl half-way 
between shoulder-angle and suture above. Columella with 5 well-separated 
folds. Inner lip with thick wide-spreading callus. 

Holot 3 rpe in ooUeotion of New inland Geological Survey. 

Height, 37 mm. ; diameter, 18 mm. 

Xoooltfy.— -996, Kaawa Creek. 

InaertM sadls, 

Aldtiioe residua Finlay. (Plate 70, flg. 3.) 

1986. Alcithoe reeideta Finlay, Traiu, NJH, Imt,, vol. 66, p. 249, pi. 66, 6g. 6. 

The nuoleos is almost earioeUoid, the imtial whorl being high oonoid. 
The sculpture of low axial ribs crossed on the eariy whorls bv spiral 
soolpture, and the lack of angulation, seem to show relations closer to 
SMnomdan than to The species, however, can remain under 

tho latter untfl the generic position is more oerteiu. 

XoeaIAy.-**-Otiaks. 
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Alcithoe gates! new name. (Plate 70, fig. 7.) 

1920. Fviguraria morgani Marshall and Murdoch, Trana. N,Z, Inst., vol. 52, 
p. 183, pi. 7, fig^. 12, 12a, 126 (not of Cosamann and Pissarro). 

1023. Fulguraria tnorgani Marshall and Murdoch, Trans. N.Z. Inst., vol. 54, 
p. 125 (in part), pi. 15, figs. 1, 2, 3. 

Cossmann and Pissarro (1905, p. 76, pi. 14, figs. 13, 14) have already 
described a French fossil under the name Fulguraria (Alcithoe) tnorgani, 
so a new name must be given to the New Zealand species. 

Owing to the obsolescence of axial sculpture on nearing the aperture, 
and for other reasons discussed below, the type of A. gatesi is considered 
to be an adult and the large specimens figured by Marshall and Murdoch 
(1923, p. 14, figs. 1, 2) to be a new species, which has consequently been 
'given the name A. whakinoensis. 

LocalitieH. — Waipipi ; Whakino ; 875, coast, half-mile west of Waingo- 
ngoro River, 


Alcithoe whakinoensis n. sp. (Plate 70, fig. 6.) 

1923. Fvlguraria tnorgani Marshall and Murdoch, Trans. N.Z. Inst., vol. 54, 
p. 125 (in part), pi. 14, figs. 1, 2. 

Shell large. Spire about equal to aperture. Whorls blimtly angled 
above middle, and with steep scarcely concave shoulder ; body with more 
excavated shoulder, below which it tapers convexly to very prominent 
convex fasciole curved inwards below. Sculpture of 16-20 strong axial 
ribs on spire- whorls, extending from suture to suture but weaker on shoulder 
and projecting as rudimentary tubercles on angle ; body with strong 
tubercles on periphery, axials obsolete. Suture undulating. Aperture 
wide, deeply notched below. Outer lip dilated, thickened and reflexed, 
ascending. Columella with 5 plaits. Inner lip thin, well spread out. 

Holotype in Wanganui Museum. 

Height, 112 mm. ; diameter, 38 mm. 

Localities.— Whakino ; Waipipi. 

This large shell was thought by Marshall and Murdoch to be the adult 
of their A. morgani (== A. gatesi new name) ; but several important points 
indicate the specific separation of the large from the small — or, at least, 
many of the small shells. Thus on the type and other specimens of 
A. gatesi the ribs become obsolete near the aperture and are replaced by 
numerous strong growth-lines, also the outer lip ascends noticeably. The 
juvenile specimen figured by Marshall and Murdoch (1920, pi. 7, fig. 125) 
belongs to the new species A. whakinoensis ; the whorls are considerably 
larger and notably higher than those of A. gatesi at the same stage. The 
separation of two species explains the comparative rarity of the larger 
shells. 


Alcithoe haweraensis n. sp. (Plate 70, fig. 5.) 

Shell of moderate sixe, fusiform. Spire turreted, three-fifths height of 
aperture. Spire-whorls with sloping convex shoulder, prominently an^d, 
below which are perpendicular sides ; body- whorl inflated with angulation 
and concavity becoming obsolete on last half ; base contracted rather 
quickly to Veil-marked fasciole. Sculpture of 13-14 strong narrow axial 
ribs, which become suddenly very weak above an^e and thus leave an 
almost smooth shoulder ; on body-whorl ribs are at first more numerous 
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but become obsolete on last half-tum, their place taken by strong growth- 
lines. Aperture somewhat dilated, narrowed above, deeply notched below. 
Outer lip slightly convex, thickened, reflexed, ascen^ng a little. Columella 
with 5 strong spaced plaits, anterior and posterior weakest. Inner lip 
spreading well out. 

Holotype in collection of New Zealand Geological Survey, deposited by 
Mr. R. 8. Allan. 

Height, 79 mm. ; diameter, 33 mm. 

Localities. — Hawera (type) ; Waipipi. 

Diflers from A. gatesi in the fewer and stronger ribs, almost smooth 
shoulder, inflated body -whorl, and 5 plaits on columella, and from 
A. whakinoensis in the much shorter spire. 

A specimen from Waipipi is most irregularly ribbed and covered by strong 
growth-lines. It may be a pathological specimen, but the holotype shows 
a similar development on the last half-whorl, so perhaps the species is a 
gerontic one. 
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Myalinidae from the Jurassic of New Zealand. 

A New GeniM and a New Species. 

' By J. ILuiwick, M.A., D.Sc., New Zealand Geological Survey. 

[Abstract readt by permission of the Director qf the New Zealand Geological Survey, before 

the WeUington Philosophical Society, 8th October, 1924 ; receiv^ by Editor, 22nd 

December, 1924 ; issued separately, lUth March, 192G.] 

Plate 71. 

Aucella plicata Zittel. (Plate 71, figs. 7, 8, 9.) 

1864. Aucella plicata Zittel, Heist der ** Novara,*" Geol. Th., 1 Bd., 2 Abt., p. 32, 
pi. 8, figs. 4 a, b, c. 

1911. Aucella plicata Zittel ; Boehm, Neu, Jarb. f. Min., Geol., u. Pal., Bd. 1, 
p. 11. 

The Jurassic rocks of New Zealand contain several species of Aucella, 
one of which, A. plicata, was described by Zittel from specimens collected 
at Waikato &uth Head by Hochstetter. Many years later Suter collected 
fossils for G. Boehm from the shores of Kawida Harbour. Among these 
were specimens of a small Aucella with well-marked radial lihe from« 
Kowhai Point and Captain ELing.” Boehm classed these under A. plicata, 
stating that the original of ZittePs figure also showed definite radials. Still, 
he was by no means certain that the Kawhia shells were conspecifio with 
the Wail^to ones, for he says (1911, p. 13), ** £s bleibe dahingestellt, ob 
diese Vereinigung aufrecht zu erhalten ist und ob sich spaeter nicht 
mehrere verschiedene Spezies ergeben werden. Warum eilt denn derartiges 
so sehr ? ’’ His principal object was to prove that a true Aucella did occur 
in New Zealand, for Pompeckj had expressed doubt on the matter; 
consequently he was not greatly concerned with the finer specific divisions 
of his material. 

Trechmann (1923, p. 265), who collected at Kawhia and had material 
sent to him from, Waixato, stated definitely that his specimens from the 
former place (Kowhai Point) wera specifically different from those of the 
latter. With considerable hesitation he accepted Boehm’s Kawhia specimens 
as the true A, pidoata, and placed the Waikato ones under A, spitieneiB 
Holdhaus and A. epitimeie var. extenaa Holdaus. A comparison of SSittel’s 
figures with specimens from Kawhia Harbour or with BoliUk's and Tfech- 
mann’s excellent figures does not bear out this conclusion. 

The arrangement of the concentric ornamentation on Zittel’s figure 4a 
shows that a great portion of the posterior and ventral regions of the 
shell is missing. The original outlines must have been somewhat like that 
indicated in !&te 71, fig. 7. In size and shape this is well matched by 
sp^mens collected by Xh, 3. Henderson from conglomerates at Waiharakeke 
Bridge, Kawhia Survey District, and Mangati 'Valley, Whaingaroa Survey 
Diirtrict (Plate 71, figs. 8, 9). The original of 8 has a narrow beak, but 
it is strongly incurved like the others, and so is concealed when the shelt 
is in a position to show its maximum le^h. 

Of several hundred specimens in Geological Survey collection 207, 
Waikato South Head, none resemUes tibe shmrt, thick Kawhia shell, nor ihd 




Kio8. I, 2. — Pwndaucella rnarshaJU (Trechmann), x 1. 

Flos. 3, 4. — Right and left hinges of /*. marahttlli, X 4. Original of fig. 4 has hardly 
any oar, but the groove can bo «oen. 

Fio. t'i.-— Front view of fig. 1. X 2. 

Fio. 6. — Front view of another Hpecinien. x 4. 

Fig. 7 . — Aucdla plicata Zittel ; after Zittel ; dotted linea added. 

Figs. 8, fi . — Aucdla plicata Zittel ; Mangati Valley ; internal easts with fragments of 
hIioU adhering, x 1. 

i'lG. 10. — Aucdla hoehmi li. sp ; holotype. X 1. 

Fig. 11. — Aucdla boehtni* Left valve of holotype seen from below, x 3. 

Fio. 12. — Aucdla boehmu Hinge of right valve seen from front, showing concave ear 
with ligamental area above. X 4. 

Fig. 13 . — Aucdla houhmi. Same seen from above. X 4. 


VttOB p. B04A 
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Marshall or Bartrum find such a form there. All are close^to the t 3 rpe 
figured by Trechmann (1923» pi. 14, figs, 5, 6, 7), who, moreover, mentions 
(1923, cit.f p. 268) **two left valves and a right valve of a form indis- 
tinguishable from A. hlmdfordiana Holdhaus.” This is significant in view 
of Holdhaus’s statement (1913, p. 405) that he had seen the types of 
A. plicata and considered the species “ very closely allied to A. pallasi 
and A. Uandfordiana.'' 

The matrix of the Waikato South Head fossils is an argillite, and the 
left valves are more or less distorted owing to shrinkage of the beds on 
the expulsion of contained water. Their original shape must have been 
very like that of the Mangati shells (Plate 71, figs. 8, 9), which, being in 
a conglomerate, were not deformed. The shells compart by Trechmann 
with A. Uandfordiana are therefore probably typical A, pUcata, and the 
narrower forms varieties. Whether these are identical with any of the 
Spit! species is difficult to say ; but they should be listed as A. plicata or 
varieties of it, for, of course, that specific name has priority. 

The species from Kawhia Harbour therefore requires a name, so Aucella 
boehmi n. sp. is proposed for it. 

Aucella boehmi n. sp. (Plate 71, figs. 10-13.) 

1911. Aucelia fdieaia Zittel : Boehm, Neu. 'Jahrb. f. Min.^ Oeol.^ u. Pal,, Bd. 1, 
p. 18, pL 2, fi|^ 1, 2 a-c, Sa, b ; 4 (not of Zittel). 

1923. AuctUa jlicala Zittel: iWhmann, Q.J.0.8,, vol. 79, p. 266, pi. 17, 
fig*. 4-8 (not of Zittel). 

Shell small, inequivalve, thick, obliquely ovate ; inflation variable. 
Left valve moderately to greatly inflated ; beak narrow, strongly incurved 
and twisted, anterior end short, straightened, descending ; ventral margin 
straight and oblique in front, then curving regularly to meet posterior 
margin, which is convex below, straightened and oblique above ; dorsal 
margin short and straight or lightly convex, meeting posterior margin in 
blunt angle. Right valve flattened with long, strong anterior ear partly 
supporting ligamental area and with deep concavity facing left valve 
forming byssal notch in outer upper margin of ear. Sculpture of narrow 
•concentric bands slightly raised along outer margin, and bearing fine radial 
ribs. Hinge edentulous. Ligamental area fairly broad, extending from the 
beak posteriorly, slightly concave in left valve but with no central pit or 
depression ; in right valve area is well marked, bounded on posterior side 
by narrow ridge, raised in a rounded ridge on anterior ear ; centre of area 
traversed by weU-defined though shallow triangular ligament-pit. 

Holotype (a complete individual) in collection of New Zealand €leological 
Survey. 

Maximum height (left valve), 25 mm. ; maximum breadth, 18 mm. ; 
inflation, 11 mm. 

Localitu. — 1193, point west of Waikiekie Stream, Kawhia Harbour. 

A shell figured by Broili (1924, pi. 2, fig. 10) as ! Pseudomonotis sp. 
from the Oriord of Vogelkop, north-west New Guinea, has a strong 
resemblance to flat variations of A, boekmu The radials, however, are 
more spaced on the New Guinea shell. 

Pbbudauoblla n. gen. 

Shell rather small, trian|;ular, equivalve, inflated, bent quickly inwards 
near margins. Beaks anterimr. Bscutoheon long, broad, concave. Lunule 
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shallow^ witl^ut definite boundary. Ventral margin generally concave. 
Each valve has a narrow anterior ear separated from lunule by a groove ; 
ear of left valve of variable size, formed by thickening of margin ; ear of 
right valve somewhat larger, groove deeper, and with small notch byssal 
in margin. Surface smooth except for some prominent concentric growth- 
stages towards margin. Hinge edentulous. Ligamental area of moderate 
size, obliquely triangular to trapezoid, with & broad often ill-defined central 
pit. Muscular impressions not visible in any of the specimens. Valve- 
margins thin, smooth. 

T 3 rpe : Atu)dla marshalli Trechmann. (Plate 71, figs. 1 ”6.) 

Trechmann (1923, p. 269) recognized the unusual characters of this 
shell, and thought it probably represented a new genus, perhaps related to 
his Hokonuia, Additional material collected from Eawhia by Henderson 
and Grange throws further light on these peculiarities, and confirms 
Trechmann^s opinion that a new generic division is required. The 
anterior ear of the right valve is but little stronger than that of the left, 
and so is not nearly so specialized as that of Hokonuia or Ati^cella. The 
size of the left ear is, however, more variable than that of the right ; 
occasionally it is scarcely developed. 

There is little or no difierence in the infiation of the valves, apparent 
inequalities of one or the other being due to accidents of pressure during 
fossilization. The shape is extremely variable, and, as there is generally 
considerable deformation due to rock-changes, the original outline is diffi- 
cult to make out. Most of the specimens have beaks about the anterior 
fourth, a strongly concave escutcheon, and a concave ventral margin ; some, 
however, have almost median beaks, a shallow escutcheon, and straight 
ventral margin. From its occurrence uniformly low in the Jurassic strata 
this shell is most useful as a zone-determiner. 

Localities, — 1191, 1195, 10 chains south along coast from Ururoa Point, 
Te Maika Peninsula, Eawhia Harbour; Awakino Valley (Henderson and 
Ongley, 1923, p. 20) ; north of Sandy Bay, Nugget Point (Trechmann, 
1923, p. 269). 
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Molluscan Fauna of the Waiarekan Stagre of the 
Oamaru Series. 

By J. Marwick, M.A., D.Sc., New Zealand Geological Survey. 

[Jteadt by permission of the Director of the N.Z. Oeotogical Survey, before the WeUingion 
Phuosophical Society, 8th October, 1924 ; received by EdiUtr, 22rid December, 1924 : 
issued separately, 13th March, J92ti.\ 

Plate 72. 

In the winter of 1921 the writer was enabled to make a collection of marine 
fossils from the Waiarekan tuffs between Lome (formerly Whitstone) and 
Enfield, north Otago. The exact spot had been accurately described in a 
letter to Mr. P. G. Morgan by Mr. Thomas Esdaile, formerly a resident 
of the district, but now of Ralgoorlie. The fauna proved to be so obviously 
different from the one usually considered as typical of the Waiarekan stage 
that it led to a critical examination of the Esdaile collections in the posses- 
sion of the Geological Survey. The results were startling. The shells from 



Fio. 1. — Diagrammatio akatoh of area from I^m© westward to railway-crossing. 
Ototaran limestone at top of escarpment, Waiarekan tuffs below. 

(Scale : About 1 in. to 6 ohains.) 


locality 630 were found to be, in all probability, from the Waihao green- 
sand at McCullough’s Bridge (Marwick, 1924, p. 280), and had been 
wrongly attributed to Mr. Esdaile; those from locality 831, the true 
Esdaile coUeotion, can be divided into at least four groups, each with a 
distinct matrix and fauna. Further, most of the identifications made by 
Suter (1921, p« 79) are quite wrong. 

Therefore, to give the Waiarekan stage a definite palaeontological basis, 
it is here proposed that the hillside immediatelv west of Lome be taken 
AS the type locality. This will probably result in the limitii^ of the 
Waiarekan stage to the period represented |W*the tuffs, a proceeding 
already suggest by the author of the stage (Thomson, 1916, p. 36). 
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The collection was gathered from two spots— (A) the top of a tilted 
ledge outcropping from the grass-covered talus about 50 ft. above the 
level of the radway and several chains north of it, between a quarter and 
half a mile west of Lome Railway-station ; (B) in a small niche in the 
face of the hill some 200 yards farther oast and about 100 ft. below the 
summit of the limestone-crowned escarpment. 

The fossib occur in a thin band of volcanic conglomerate, the pebbles 
of wliich are up to 3 in. in diameter, some completely rounded, but others 
with only the sharp edges smoothed off. These are set in a characterbtic 
green matrix consbting of calcareous, pebbly, tuifaceous clay, crowded 
with Foraminifera. The outcrop at A is identical in appearance with that 
at B, and from its occurrence b probably part of a large fallen block. 

In addition to the mollusca described below, several brachiopods and 
a small echinoderm were obtained. The former are in the han^ of Dr. 
J. A. Thomson, and the latter has been sent to Dr. H. L. Hawkins, of 
Reading. 

Revision of Sutrr’s List from Loc. 831, Cave Valley and Upper 
Waiareka Valley (1921, p. 79). 

Thb collection is a heterogeneous one ; but the specimens from the type 
locality are easily distingubhable by the peculiar Ught-green colouring of 
their matrix. In the following lists Suter s identifications are given firsts 
the serial numbers indicating their position on his list. 

(a.) Lome. Matrix of green foraminiferal calcareous clay : — 

5. Corbula canalwvhia. ^ Eucrassatella sp., probably B, media n. sp. 

Fragmentary cast. The curvature of the beaks shows that 
wc are dealing with a left valve, which in C, canaliculata b 
almost smooth, not riblied as thb shell is. 

6. Corbula sp. = Foasvda/rca januaria n. sp. The matrix had not 

been cleare<l away from the hinge, and the back of the shell 
certainly looked like a Oorbula, 

7. CrassateUiies obesus = EucrasaaieUa media, 

10. Cymatium minimum = Auatrotriton n. sp. Spire not so high 
as minimum^ and only about half me number of ribs of 
A, maorium Finlay. 

13. Fueinus aoUdus Fuainus n. sp. Closely related, but with 

8 axial ribs instead of 12. Most of the specimen b an 
internal cast, so it b too poor for specific description. 
Another specimen of different matrix (b) was with thb one. 

14. Olycymeria ghhoaa = Olycymeria lomenaia Marwick. 

16. MUra inconapioua VexiUum hmenae n. sp. There are only 

3 plaits on the columella, and the s^ace has olbolete 
cancellate sculpture, if. inoonapicua is smooth and haa 

4 oolumeUar plaits. 

20. Oairea atMeniaUt » Oatrea n. sp. cf. mackayi Suter, but of more 
irregular growth and thicker. 

23. ProUx^ia pulohdJa ^ Nemooaedium aenniteohm n. sp. 

26. Serpukfbia aipho « Sildqmsria amex n. sp. 

32. TiifriuXln oartoUae ^ bmenaia n. jp. 

34. Venerioaadia diffeiUa henhami Venmoofdia benhami (Thomson).. 

35. Vmaencdrdia sp. «= V. benhami. One specimen ot a different 

« species is set in matrix C. 
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{b.) Whitish calcareous matrix, sometimes richly foraminiferal, sometimes 
with considerable tufaceous matter (perhaps from more than one 
locality) : — 

K CcMtharidus fenestraius = indeterminable. The specimen is a 
distorted internal cast, so it is difficult, if not impossible, to 
make certain of its relationship. 

2. Capfilus sp. » an internal cast of a shell much more coiled than 

Copulas australis. It might be from a high-beaked Y enericardia,, 
4. Cardium sp. = Venericardia sp. A small shell of 10 mm. dia- 
meter with about 20 ribs. 

12. DaphneUa sp. = Acamptochetus n. sp. Two distorted whorls only. 

13. Fusimis solidus = internal cast with smooth whorls, so not 

solidus, 

15. Hemiconus internal cast of Conospira sp. Indeter- 

minable. 

16. Leda semiteres •= Nuculana sp. A small shell, 5 mm. long, 

closed and damaged. 

17. Lima paleata = lAma paleata, 

19. Mytilvs huttoni — Lima ? Distorted cast of closed individual ; 

21-26 strong ribs with equal interstices. 

22. Pleurotatnaria tertiaria = internal cast of a shell, 40 mm. in 
diameter, 35 mm. high. May be a Pleu/roUmariay but no sign 
of slit. 

24. Protocardia sera = Venericardia casts, strongly asymmetrical and 
incurved. 

27. SiphonaUa oonoidea == Aethooola sp. A fragment with 15 ribs 

on body, and strong spiral cords with wide interstices con- 
taining weak secondaries. 

(c.) Coarse whitish-brown sandstone (? locality) : — 

28. Stnithialaria cineta = MoncUaria concinna (Suter). The specimen 

is almost wholly a cast, but the characteristic winged aperture 
is plainly seen. 

29. Struthiolaria minor = Monalaria concinna (juvenile). 

35. Venericardia sp. = a small Venericardia of 8 mm. diameter ; 
number of ribs uncertain, but apparently less than 20. 

(d.) Dark-brown rusty sandstone, probably from vicinity of Windsor or 
Tapui ; — 

3. Cardium patulum f ^ Cardium sp. with about 40 ribs on the 

front and middle of the disc ; the ribs do not show plainly 
on thh posterior. C, pabulum has well over 100 ribs, and is 
pobably a Protocardia (Nemocardium), 

9. Pykehnetta enysi » BuKneUa n. sp. Casts not so cylindrical as 
enysi. 

11. Cytherea sp. ? = EucrassatcUa sp. of quite characteristic shape. 
21. Panope orbita = Panope mrihingtoni. Longer and more regular 
than P, orhUa, 

26. Psammobia lineolata ^ a cast showing part of hinge of an 

S uilateral shell with long well-devdoped laterals ; probably 
actra, 

29. StfUthiolaf'ia mifior » Monalaria concinna (juvenile). 

30. Struthiolaria tuberculata concinna » Mondial concinna. , 

31. TeUina eugenia f « TeUina n. sp. 26 mm. by 16 mm. Beaks 
oxdy 11 mm. from posterior end ; posterior dorsal margin well 
onrred. 
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(e,) 33. TurrUeUa oonoava = TurrUeUa n. sp. The specimen is identical 
in preservation and other features with a common unnamed 
shell in the greensands at McCullough’s Bridge, Waihao. It 
is almost certain that the specimen came from there and was 
accidentally included with the Waiarekan collection. It bears 
the label “ TurrUeUa pagoda ” in Suter’s writing. The change 
was probably made because the neanic shell of T. concava 
has a strong spiral keel. It is nevertheless easily distinguished 
from T, pago^. The specimen wc are dealing with does not 
belong to either species. 

Since localities (c) and (d) contain Mondlaria cotidnna, which indicates a 
Bortonian age, they probably are from the marine sands overlying the 
Nga|)aran coal-measures. 


Fauna of the Waurekan Stage, RBSTRicTEr, as suggested by 


Thomson (1916, 

Fossularca januaria n. sp. 
Olycymeris lorttensis Marwick 
ChUimys enfiMemis n. sp. 
Mantdlum inconspicuum n. sp. 
Limatula truUa n. sp. 

Ostrm n. sp. cf. mackayi Suter 
JHucrasscUella media n. sp. 
Diplodonta infrequent n. sp. 

KeUia aniiqua n. sp. 

Nemocardium semUectum n. sp. 
Venericardia benhami (Thomson) 
Serpulorbis lomensis n. sp. 
Siliquaria senex n. sp. 

TurrUeUa lomensis n. sp. 


». 35), TO THE Tuffs. 

TurriteUa tophina n. sp. 

Sigapatella vertex n. sp. 

Uber esdailei Marwick 
Trivia pinguior n. sp. 

Erato vuhania n. sp. 

AustrotrUon n. sp. 

Fusinus n. sp. 

MUra n. sp. cf. inconspicua Hutton 
Vexillum lomense n. sp. 

SemUriton revolutum (Finlay). 
Clavatula humerosa n. sp. 

Turricula esdailei n. sp. 

Lomia Umata n. sp. \ 


It will be seen that practically all of the species are new, and that no 
Becent ones are represented. The former result will not be surprising to 
those who have made a careful comparison of any of the earlier Tertiary 
faunas with Suter’s lists of the same. Some of the alterations made are, 
of course, due to a more strict interpretation of certain species ; but a glance 
at the revised list of locality 831 will show that in most oases the personal 
factor ” cannot be cited in explanation. The position must be faced that a 
great number of Suter’s identifications are unreliable, especially those deal- 
ing with extinct species. This is aU the more di^oult to understand 
when one considers the excellence of his great book, the Mamial of the New 
Zealand MoUusoa, and can be ascribed o^y to the pressure of accumulated 
material causing hasty work. 

The absence of Recent species in the collection indicates considerable 
antiquity; and, although we cannot yet tell the exact position of the 
Waiarekan on the European time-scale, it seems fair to conclude that it is 
Oligocene or late Eocene. 

types of all new species described below are now in the Qeological 
Survey collection. 


Fossularca januaria n. sp. (Plate 72, figs. 1, 5.) 

Shell small, oval, strong, much inflated. Beaks strona, high, at 
, anterior two-fifths. Sculpture of sharp concentric ridges, about 7 per 
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millimetre, with microscopic radials in interspaces ; mar^nal half of disc 
with, in addition, strong concentric growth - ridges. Hinge with about 
10 anterior and 14 posterior teeth, with a considerable median space* 
Cardinal area somewhat short, fairly broad, with a triangular ligamental pit 
bearing vertical striae. • 

Height, 10 mm. ; length, 13 mm. ; thickness of one valve, 5*5 mm. 

Locality 831 ; Esdailc collection. 

Additional material has shown that the left valve difiers from the right 
in having strong radial sculpture, also that the single ligamental groove 
shown in the figure of the type is only the anterior side of a shallow 
triangular striated pit. 

Chlamys enfieldensis n. sp. (Plate 72, fig. 11.) 

Shell of moderate size, inequilateral. Ears unequal. Sculpture : 
right valve with about 26 or 28 strong flattened radial ribs with wider 
interstices, finer on anterior part of disc, at about 20 mm. from apex a fine 
secondary rib appears in each interspace, concentric growth-lines cause 
scales on ribs, generally more apparent on interstitial riblet ; posterior 
ear with 6 narrow radial ribs of different strengths ; anterior with 3 ; left 
valve with about 40 rounded scaly ribs alternating in strength and appearing 
at successive stages in development of shell. 

Height, 50 ram. ; length, 60 mm. ; thickness of one valve, 9 mm. 

Belongs to the C. hutchinsoni group, but differs from that species in 
smaller size and fewer ribs. The only fairly complete left valve is as strongly 
inflated as the right, but this may be exceptional. 

Mantellum inconspicuum n. sp. (Plate 72, fig. 4.) 

Shell very small, thin, obliquely oval, inflated. Beaks broad, at 
anterior third. Ears moderate, ^ulpture of about 40 sharp radials with 
broad rounded interstices. Hinge-margin long, one-half total length of 
shell. Ligament-pit broad. 

Height, 4*5 mm. ; length, 4*5 mm. ; thickness of one valve, 1*5 mm. 

Distinguished from L, angulata Sowb. by its small size, greater compact- 
ness, longer hinge-line, and more regular ribbing. 

Limatula trulla n. sp. (Plate 72, figs. 2, 3.) 

Shell small, high, well inflated, with very small oars. Sculpture on 
centre of disc of about 18 sharp radial ribs with wide rounded interstices ; 
anterior and posterior areas without radials ; whole surface with well- 
defined regular growth-lines causing denticles where they cross ribs. 
Hinge-area relatively broad, upper margins sloping well down, lower margin 
only slightly curved. Ligament-pit wide. 

Height, 13 mm. ; len^h, 7 mm. ; thickness of one valve, 3 mm. 

Easily distinguished from L, buUata Bom by the smaller ears, more 
sloping dorsal margins, straighter sides, and small size. 

Eucrassatella media n. sp. (Plate 72, fig. 6.) 

Shell rather small, moderately inflated. Beaks high and strong, at 
anterior fourth. .Anterior end narrowly rounded ; posterior very broadly 
truncated. Ltmule and escutcheon deeply sunken. Surface with regular 
concentric ribs separated by narrow interstices, about 16 per centimetre ; 
sculpture develop^ only on centre of disc, anterior and posterior areas 
being smooth. Hinge of right valve with anterior cardinal very 
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weak, amalgamated with lunular margin for top half of length, median 
cardinal strong, posterior cardinal extremely weak, scarcely separated from 
median. 

Height, 16*5 mm. ; length, 20 mm. ; thickness of one valve, 5*5 mm. 

This species is easily distinguished from E. traiUi (Hutton) by the strong 
forward-tilted beaks, sculpture confined to centre of disc, and by details 
of hinge. 

Diplodonta infrequens n. sp. (Plate 72, fig. 9.) 

Shell small, subquadrate, moderately inflated, winged posteriorly. 
Beaks low, at anterior fourth. Anterior end narrowly round^ ; dorsal 
margin almost straight, slightly ascending; posterior margin straightened 
above, broadly rounded below. Sculpture of extremely fine regular close 
concentric threads, about 10 per millimetre, with a few indistinctly marked 
rest-periods. Left hinge with 2 cardinal teeth, anterior one thick and 
bifid, posterior narrow and entire. 

Height, 10 mm. ; length, 1 1 mm. ; thickness of one valve, 3 mm. 

Distinraished from 2). zdandica by the much narrower anterior end 
and broad posterior ; from the other New Zealand species by its smaller 
inflation. 

Kellia antiqua n. sp. (Plate 72, fig. 7.) 

Shell rather small, inflated, suboval. Beaks at anterior fourth. Anterior 
margin convex, straightened above ; posterior dorsal margin almost hori- 
zontal ; posterior margin straightened above, narrowly convex below ; 
ventral margin somewhat straightened. Surface smooth with a few 
scattered growth-lines. 

Holotype in collection of New Zealand Geological Survey. 

Height, 5 mm. ; length, 6-5 mm. ; thickness of one valve, 1*75 mm. 

The generic position is not certain, because the type and only specimen 
is a closed individual. One of the umbos was removed and an attempt 
made to explore the hinge, but without success. The shell is not a 
Diplodonta, for no ligamental nymphs can be seen. Kdlia has an obsolete 
external ligament, so that the dorsal margin is not excavated ; it is therefore 
probable that this is the correct generic location. 

Nbmocardiiim semitectum n. sp. (Plate 72, fig. 8.) 

Shell rather small, subquadrate, inflated. Beaks central, prominent. 
Surface Mth 6 radial ribs per millimetre with linear interstices at 22 mm. 
diameter on anterior and middle of disc. Hinge weak ; right valve with 
at least 1 conical cardinal and apparently single anterior and posterior 
laterals, but not well enougli preserved to show clearly. 

Height, 13*5 mm. ; length, 13*5 mm. ; thickness of one valve, 6 mm. 

This is the P. pukhdia of Suter (1921, p. 79). N, neniUecta differs from 
that species in having twice as man^ ribs, and linear (not wide) interstices ; 
also, tne shape is more quadrate, l>eing not so oblique posteriorly ; the hmge 
is weaker, and the shell more inflated. 

Serpulorbis lomensis n. sp. (Plate 72, fig. 10.) 

Shell tubular, all that remains being closely knotted, but there was 
probably a projecting free tube. Sculpture of spiral cords with wider 
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Fig 8. l» ft. — FoMularca januaria n. gp. ; holotypo. x 2. 
Fig. 2. — Limutuia truUa n. sp. : holotype. X IJ. 

Fig. 8 . — Limatula tndla n. ip. : poraty^. x 3. 

Fig. 4. — MofUeUum inconspicuwn n. gp. : holotype. x H 
Fig. 6. — JtiMcrasMtUUa media n. gp. : holotype. x 1. 

Fig. 7. — Kellia atUiqua n. gjp. ; holotype. X 21- 

Fig. 8. — Nfmocardium eem&ecium n, gp. : holotype. X 1^. 

Fig. 9. — DModmUa infrequens n. gp. : holotype. X 2. 

Fig. 10. — aerpuhrbie tomenaie n. gp. : holotype. X 1. 

Fig. 11 . — Chlamye enfieldeneis n. sp. : holotype. X 1. 

Fio. 12. — Sili^ntaria atnex n. sp. : nolotype. X li- 
Fig. 13. — Veanllum lomenee n. sp. : holoti^. x 3. 

Fichi. 14, 16. — Trivia pingviar n. sp. : holotype. X 3. 

Fig. 16. — SigapaUUa vertex n. sp. : holotype. X 8. 

Sto. 17. — SigapoUUa vertex n. : paratype. X 8. 

Fig. 18. — Tvrricvia eedaiUi n. sp. : holotype. X 2. 

Fio. lO .-— humeroea n. sp. : holotype. X 1^. 

Fio. 20. — TurriieUa tomenaie n. sp. : holotype. X 1. 

Fm. 81 . — TwrriUUa iopkiva n. sp. : holotype. X 1. 

Fio. 82. — Semitrikm revoMum (Finlay). X 1}. 

Fum. 83, 24, Itmoto n. sp. : holotype. x 4 

Fig. 25. — Mraio mdeania n. sp. ; holotype. X 5. 


Fsm p, lit,) 
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inteistices ; crossed by axials of equal strength and distance apart, nodules 
formed at intersections so whole surface regularly cancellate. Aperture 
subcircular. 

Apertural diameter, 5 mm. 

Siliquaria senex n. sp. (Plate 72, fig. 12.) 

Shell tubular, coiled in loose irregular spiral, first whorls missing. Fissure 
open on last whorl, formed of a series of perforations on penultimate. 
Sculpture of 12 strong spaced spiral ribs with wi<ler interstices, no ribs 
on inner side of whorl from fissure downwards for one-quarter of surface ; 
each 2 mm. or 3 mm. of length marked by a transverse lamella which 
produces scaly spines on spiral ribs ; numerous fine growth-lines in 
addition. Aperture subcircular. 

Apertural height, 5 mm. ; breadth, 4*5 mm. 

Locality 831 ; Esdaile collection. 

Turritella tophina n. sp. (Plate 72, fig. 21.) 

Shell of moderate size ; spire-angle about 20*^. Early whorls rather 
flat but later ones strongly bianguiate, concave between angles. Suture 
deep. Sculpture : earliest whorl seen (0*5 mm. diameter) has 3 spirals, 
top one weaker than other two, then another weak thread appears above ; 
this arrangement holds for three whorls, then these two merge into a 
strong posterior angulation ; meanwhile lowest spiral merges into strong 
antenor angulation and second lowest becomes weaker, dying out after 
several whorls ; from then onward there are only the two strong angula- 
tions, but surface may have been lined by fine threads, as traces remain. 
Base with strong keel emer^g from suture or just above it, another 
slightly weaker keel 0*5 mm. below, then fine threads. Aperture quadrate. 
Outer lip with a very deep narrowly rounded sinus, the apex slightly nearer 
posterior than anterior angulation. 

Height, 28 mm. ; diameter, 9 mm. (incomplete). 

The neanic stage is the same as the adult T. waihaoensis Marwick, so 
T. tophina must be a later development of that species. One specimen, an 
adult body-whorl, has a weak me^n thread persisting, but it differs from 
T. Ufaihaoensia in that the whorl is strongly concave as in T. tophina, and 
the posterior angulation does not have the double thread shown by T. mm- 
lutoeneia. The specimen then is probably better considered as a 7. tophina 
in which the sculpture has developed more slowly than usual. 

Turritella lomensis n. sp. (Plate 72, fig. 20.) 

Shell of moderate size ; spire-angle about 20^. Early whorls convex, 
later flat to slightly concave. Suture shallow. Sculpture : earliest whorl 
seen (1*5 mm. diameter) has 4 principal spiral threads, anterior two being 
slightly stronger ; broad flat interspaces with a very weak moniUform thread, 
2 on posterior space, later there are 3 secondaries on anterior space, middle 
one strongest; in some specimens adult whorls have primaries and 
secondaries almost equal in strength, the latter having about doubled their 
number generidly, nowever, there are 2 stronger spirab on the anterior 
levelting of whorl and from 2 to 4 on posterior ; growth-lines prominent. 
Base sharp^ keeled and spiralled by well-spa^ threads. Aperture 
quadrate. Outer lip deeply and widely sinused, the apex slightly above the 
middle of the whorl 
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Height, 14*5 mm. ; diameter, 6 mm. (incomplete). 

This species is related to T. carloUae, but is much smaller, has weaker 
and more spaced primary spirals, also the surface is not crowded with fine 
threads. 

Sigapatella vertex n. sp. (Plate 72, figs. 16, 17.) 

Shell small, rounded, convex. Spire lateral, projecting. Whorls 3 in- 
cluding protoconch. Sculpture of dense microscopic waved spiral riblets. 
Basal plate twisted, with smooth sigmoid margin. Umbilicus well marked, 
round in cross-section, not penetrating past body-whorl ; set well back 
from the margin of basal plate. 

Height, 5 mm. ; diameter, 9 mm. 

Trivia pinguior n. sp. (Plate 72, figs. 14, 15.) 

Shell small, broadly oval, slightly narrowing anteriorly. Sculpture of 
about 22 narrow strong rounded transverse ril^, with interstices slightly 
wider ; ribs extend upwards from aperture over dorsal surface, but the only 
specimen does not show to what extent they were interrupted along median 
line. 

Height, 7*5 mm ; diameter, 6 mm. 

Distinguished from T. zealandica by its much greater obesity. 

Mitra n. sp. 

Fragments of a Mitra closely allied to irmnspima, but with much more 
convex whorls. Too imperfect for identification. 

Vexillum lomense n. sp. (Plate 72, fig. 13.) 

Shell smaU, fusiform, spire slightly less than aperture. Whorls 5 besidett 
protoconch, slightly convex ; body-whorl comparatively large, gradually 
contracted at base. Protoconch paucispiral, globular with tilted apex. 
Sculpture obsolete, surface obscurely and finely trellised. Aperture narrow, 
sides subparallel, angled posteriorly, not notched anteriorly. Outer lip 
thin, convex, antecurrent to suture, retreating to anterior end of columella, 
but not contracted to a canal. Columella with 3 oblique median folds. 
Height, 6*5 mm. ; diameter, 3 mm. 

This shell is not by any means a typical TexUbm, and may be nearer 
Contmitra, Probably a new generic division is required, but the matter 
can stand over until more material is available. 

Erato vulcania n. sp. (Plate 72, fig. 25.) 

Shell small, inflated, oval, spire very low. Body whorl convex, obese. 
Protoconch concealed by enamel. No sculpture. Aperture long, narrow, 
with subparallel sides, truncated, not notched anteriorly, curved towards 
apex at top. Outer lip convex, thickened, practically smooth within, 
ascending to top of penultimate whorl. Columella smooth above, with 
2 or 3 rudimentary folds close together at anterior end, traversed by a 
shallow longitudinal groove. 

Height, 4 mm. ; diameter, 3 mm. 

The columellar folds are so poorly developed that they are seen only 
on a close inspection of well-preserv^ spe^ens. A lens reveals on the 
inner surface of outer lip a few irregularities which may be rudimentary 
denticles. 
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Semitriton revohitum (Finlay). (Plate 72» fig. 22.) 

1924. Cymatium revolutum Finlay, Trans. |Y.Z. lnst.t voL 56, p. 466, pi. 61, 
figs. 2a, 26. 

Shell of moderate size, fusiform. Spire about equal to aperture and 
canal. Whorls 5 besides protoconch, convex ; body-whorl relatively large, 
regularly convex contracting gradually to almost straight neck. Proto- 
conch tectiform, of 3 whorls with small nucleus. Sculpture : first, 3 spirals 
appear and soon after 2 weaker ones posterior to the others ; on later 
whorls 5 spirals approximately of equal strength ; interstices equal to 
spirals anteriorly, narrower posteriorly ; axial ornamentation of 20-24 
narrow ribs extending across spire- whorls and forming nodules where they 
intersect spirals, so that surface is divided into a large number of equal 
squares ; spiral threads occupy interspaces, about 3 in each, these also 
regularly trellised by fine growth-lines ; body-whorl has 19 primary spirals, 
interspaces of those below line of suture with one secondary stronger than 
the others, 4 more close spiral threads anterior to these on neck. Obsolete 
varices at about each two-thirds of a whorl. Suture well marked. Aperture 
subrhomboidal, produced into an almost straight wide canal not notched 
anteriorly. Outer lip straight, thickened, dentate within. Columella 
straight with 2 strong oblique folds. Inner lip not calloused, so that spiral 
sculpture enters aperture ; 2 or 3 irregular denticles antenor to columellar 
fold^ 

Height, 23 mm. ; diameter, 11 mm. 

This genus is an Australian one founded on Phsioiriton dennanti Tate 
from Cape Otway. Cossmann in founding the genus (1903, p. 102) describes 
the prutoconch as globuleuse, paucispir^e, a nucleus assez gros et d4vi4,’^ 
but this does not agree with our specimen. Since the agreement of the 
shells is so close in other matters, it may be that some mistake due to 
imperfect preservation has been made. 

Ficus transennus Suter belongs to this genus ; indeed, as the type is 
an internal cast it is scarcely possible to be certain about the specific 
difference of S. revolutum. The former is considerably larger, and until 
more material is obtained it is safer to keep the two species apart. 

The manuscript of the present contribution was written before the 
publication of Mr. Finlay s paper ; in it this shell had been described as 
new, and the writer is indebted to Mr. Finlay for pointing out the agreement 
with his species. As the Waiarekan shell is better preserved than the 
types, the description and figure have not been deleted. 

Clavatula humerosa n. sp. (Plate 72, fig. 19.) 

Shell rather small, fusiform. Spire equal to aperture and canal. 
Whorls 6 below protoconch, with short sloping shoulder below which they 
are almost cylin^cal ; body-whorl with rapidly contracted base and fairly 
long lightly twisted neck. Protoconch conoidal of about 4 smooth whorls. 
First succeeding whorl with about 12 axial ribs raised into strong nodules 
on shoulder, on next whorl ribs decline into nodules which disappear after 
another turn, base of body-whorl with numeroxis fine close spiral threads. 
Aperture narrowly ovate, produced into moderately long wide canal which 
is not notched at on<L Contour of outer lip uncertain. Columella straight. 
Smooth thin inner lip extending down along narrow inner margin of 
canal. 

Height, 11*5 mm. ; diameter, 5 mm. 
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Until the outer lip is known the generic position will be uncertain. The 
two species which Suter classed under this genus, 0. neozelanica and 
0. mackayi^ are not likely to be confused with the new one. The former 
has a deep anterior notch and fasciole and is an AuetroUma ; the latter 
has flat whorls with a bordered suture and a lightly sinuous outer lip. 

Turricula esdailei n. sp. (Plate 72, fig. 18.) 

Shell smaU, fusiform. Spire equal to aperture and canal. Whorls 4 
besides protoconch, with high concave shoulder, straight below ; body- 
whorl fairly quickly contracting to moderately long slightly-twisted neck. 
Protooonch tectiform, of 5 whorls, nucleus minute, last half-whorl with 
6 faint spirals crossed by weak axials. Sculpture of 16 strong axial ribs 
barely showing on shoulder and becoming weak on base, interstices of 
equal width ; spiral cords 4 or 6 on spire-whorls, about 15 on body- whorl 
have wide interstices with a fine threadlct, shoulder with about 8 fine 
close spirals, spirals are trelli.sed and rendered moniliform by numerous 
raised growth -lines. Aperture ovate, channelled above, produced below 
into a fairly wide canal not notched at base. Outer lip tliin, with an 
arcuate sinus on shoulder, then sweeping forward in middle and base of 
body-whorl. Columella straight. Inner lip thin. 

Height, 16 mm. ; diameter, 7 mm. 

The generic location is only provisional. The ornamentation and 
outer lip are similar to those of AmdroUmay but there is no anterior notch 
to the canal. 


Lomia n. gen. T 3 qpe, Lomia limata Marwick. 

Lomia limata n. sp. (Plate 72, figs, 23, 24, 26.) 

Shell small, thin, sinistral, planorbid. Whorls rather plump ; body- 
whorl inflated, expanding round aperture ; apical whorls sometimes 
slightly sunken. No sculpture. Aperture oval, entire. Umbilicus large, 
but not excessively so. 

Height, 2 mm. ; diameter, 4 mm. 

The relationship of this shell is rather puzzling. Another species occurs 
in the Paleocene of Wangaloa. 
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New Tertiary Mollusca from North Taranaki. 

By J. Marwick, M.A., D.Sc., New Zealand Geological Survey. 

[Abstract read, by permission of the Director of the N»Z. Oeological Survey, before the 

Wdlington Philosophical Society, 8th October, 1924 ; received by Editor, 22nd 

December, 1924 ; published separately, 13th March, 1926J\ 

Plates 73-^75. 

Tub shells described below were collected in north Taranaki by Mr. L. 1. 
Grange during the course of his geological survey of that district. The 
sediments examined probably belong to the Upper Miocene, and are inter- 
mediate between the Awamoan and the Waitotaran, though they no means 
bridge the ga]). The present paper is purely systematic ; the stratigraphical 
and palaeontological results will be discussed later by Mr. Gr^ge. The 
type specimens are in the collection of the New Zealand Geological Survey. 

Melanopsis waitaraensis n. sp. (Plate 73, hgs. 1, 2.) 

Shell large, narrowly fusiform. Spire acute, higher than aperture. 
Spire -whorls lightly convex, body -whorl not greatly expanded, sub- 
cylindrical, with rounded sloping shoulder. Suture strongly impressed, 
bordered below. Sculpture : spire- whorls with about 30, body -whorl 
with 40 strong rounded ribs with narrower interstices, ribs persist from 
suture to suture but not across base of body, they curve strongly forward 
below so that a wide sinus is formed ; waved spiral incised lines are seen 
on lower parts of some whorls and on body-whorl stronger on base, spiral 
depression on ribs forms border just below suture. Aperture imperfect 
but like Melanopsis, Columella bent forward and inwards, bearing two 
extremely weak, oblique folds, not always seen. 

Height, 75 ram. ; diameter, 26 mm. (both estimated). 

Localities, — 1141, coast south side Wai-iti Stream (type); 1133, coast 
north of Mimi Stream. 

This shell is congeneric with Coptochetsis zelandious Marshall from 
Pakaurangi, but has many more ribs. The aperture, so far as seen, is 
exactly the same as that of Melanopsis potnahaka Hutton ; therefore the 
generic position is far removed from Voptochelus, which has a smooth convex 
twisted columella. 

Cerithidea tirangiensis n. sp. (Plate 73, hg. 3.) 

Shell small, with acute spire four times height of aperture. Whorls 
flattened, body with almost flat base and short neck. Suture deep, 
bordered above. Sculpture : early whorb with 10, later with 11 strong 
rather narrowly rounded axial ribs with much wider interstices, reaching 
to periphery of body-whorl, crossed on spire-whorls by four strong well- 
s^oed spiral threads forming slightly nodulous intersections, basal peri-’ 
phery stro^y bicazinate, upper spird issuing from suture having formed 
border, axi^ reach it but do not pass or render nodulous, lower spiral 
separated by more than its own width, rest of base smooth. Columella 
slightly arcuate, smootli. 

Height, 12'6i,inm. ; diameter, 4*8 mm. 

LoeaU^. — 1185, Tirangi Stream. 
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Easily distinguished from C, hicarinata (Gray) by small size, straighter 
ribs, and 4 spirals on spire-whorls ; also from C. suhcnrinala Sowerby by 
the 4 spirals and absence of additional spiral on base. 

Struthiolaria praenuntia n. sp. (Plate 73, fig. 7.) 

Shell large. Spire high, turreted. Whorls bicarinate, with broad 
sloping shoulder. Body-whorl concave between shoulder and keel, base 
quickly contracted. Sculpture : spire-whorls with 2 broad cingula, upper 
at shoulder, lower midway to anterior suture ; body-whorl strongly keeled, 
middle cingulum becoming weaker and finally disappearing ; whole surface 
with sharp, spaced spiral threads. Suture bordered by narrow rampe or 
flattening of whorl. Aperture round. Outer lip thickened and reflexed, 
bisinuate. Columella concave. Inner lip thin. 

Height, 52 mm. ; diameter, 32 nun. 

LocMy. — 1135, Tirangi Stream. 

The persistence of the second cingulum on spire-whorls and even on 
to body-whprl is a distinctive feature for a shell of the papulosa group. In 
a previous paper the writer (Jmrw. N,Z, InsL, vol. 55, p. 167) treated this 
character as catagenetic, and consequently placed the divergence of the 
vermis group from the papulosa group well back in the Tertiary. S, prae- 
nwrUia, however, shows that the second cingulum was anagenetic during 
the Miocene, reaching its maximum for the papulosa group in this species. 
The small S. mna described below from the same beds is much like a 
miniature 5. praenuntia^ but is almost certainly an ancosior of S. vermis. 

Struthiolaria nana n. sp. (Plate 73, fig. 4.) 

Shell small. Spire turreted, about as high as aperture ; early whorls 
convex, later ones biangulate with broad slightly rounded sloping shoulder ; 
body-whorl bicarinate with concave shoulder and sides, base quickly con- 
tracted. Sculpture : about third whorl 2 cinguli appear, upper on shoulder- 
angle bearing weak tubercles for a short distance, lower in middle of side, 
these persist until body-whorl when lower one gets much weaker ; another 
cingulum zharks the strong keel of the body-whorl, and base has 5 or 6 
very weak ones ; whole surface with fine distant spiral threads and 
microscopic lirae. Suture bordered below by a flattening of whorl. 
Aperture oval, with a shallow anterior sinus. Outer lip thickened, reflexed, 
lightly bisinuous. Columella concave, beak curved inwards and forward. 
Inner lip calloused, definitely limited, thinner and but slightly spread on 
parietal wall. 

Height, 28 mm. ; diameter, 17*5 mm. 

Locality. — 1135, Tirangi Stream. 

The recent 8. tricariiuUa Lesson is closely similar, but 8. mna can be 
distinguished by the very fine spiral threads of regular strength over the 
whole surface. Also the flat border, or rampe, below the suture is much 
narrower than in the Beoent species, and the shell is considerably smaller. 

Crepidula haliotoidea n. sp. (Plate 73, fig. 10.) 

Shell of moderate size, oval, strong. Apex raised, coiled inwards and 
upwards from margin for almost half a whorl, with greatest growth 
longitudinally. Surface with strong irregular growth ridges, no radial 
sculpture. Aperture oval, oblique ; outer margin thin ; inner margin 
thick, flattened. 

Height, 24 mm. ; longitudinal diameter, 37 mm. ; maximum breadth, 
25 mm. 
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Ijooaliiy, — 1135, Tirangi Stream. 

The external form of this shell is very like that of Haliotis virginea 
Gmelin, but the apex has not so many whorls and the row of perforations 
is absent. The basal plate cannot be seen because of the hard matrix in 
the aperture ; but a longitudinal section of it was disclosed on breaking 
off the side of the shell. The sides of the plate extended about two-thirds 
the length of the body ; but the anterior margin was slightly concave, in 
the young stage at least, as shown in the broken apex. 

Lippistes pehuensis n. sp. (Plate 73, figs. 6, 8.) 

Shell large, subdiscoidal, inflated, test thin. Spire scarcely projecting, 
surpassed but not involved by body. Whorls convex ; body-whorl 
increasing rapidly in size, with narrow umbilicus. Suture impressed. 
Sculpture of about 13 broad very low spirals, absent on umbilical area, 
and becoming obsolete round aperture, crossed by numerous waved fairly 
strong growth-ridges. Aperture subcircular, dilated, adhering to parietal 
wall, with a well-marked sinus well out on lower margin ; on early 
part of body this sinus forms low ridge bounding umbilicus. 

Greatest height (= aperture), 29 mm. ; total diameter, 34 mm. ; diameter 
of aperture, 29 mm. 

Ixxxdity. — Okoke Koad, 60 chains west of Pehu Trig., Upper Waitara 
Survey District. 

Phalium grange! n. sp. (Plate 73, fig. 17.) 

Shell of moderate size, suboval, inflated. Spire low, gradate to sub- 
conic, under one-third height of aperture. Spire-whorls obtusely angled, 
with a broad almost flat shoulder ; body-whorl with slightly concave 
shoulder below which it is inflated, base contracting quickly to short twisted 
neck bearing a conspicuous fasciole separated from constricted base by 
strong ridge. Sculpture : early whorls eroded, penultimate whorl with 
about 5 spiral threads on side and 6 on shoulder ; interstices wide, each 
containing a secondary spiral ; shoulder-angle with about 2() low blunt 
knobs ; body-whorl with 8 cinguli, top one strongest, bottom five scarcely 
marked, top three with 12 to 16 rounded knobs, fourth sometimes with a 
few obscure ones, whole whorl with fine spiral threads. Suture strongly 
impressed, bordered on body by flattened cord crossed by strong oblique 
^owth-lines. Aperture very deeply and obliquely notched below. Outer 
up thickened, much reflexed. Columella somewhat damaged in all speci- 
mens but apparently with one strong grooved oblique fold at bottom 
of columella, above which are a number of wrinkles. Inner lip thin on 
the parietal wall, thickened below, fitting dose to base and fasciole so that 
ridges of latter show through, and there is no umbilicus. 

Height, 43 mm. ; diameter, 32 mm* 

Locality. — 1135, Tirangi Stream. 

Basily distinguished from other New Zealand species of Phalium by the 
rows of low, rounded knobs, also by the close-fltting inner lip. Many of the. 
shells called by Suter Oaleodea senex bdong to this group, also Odeodea 
m/urioala (Heotor). The strong sculpture was used as the basis of a sub- 
genus, Emnophoria Saooo, but Cossmann does not think the group worth 
recognition, ^e shell described above is far removed from Phdium s. str., 
and should be generically separated. The whole family, however, needs 
revision. 
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Cirsotrema angulata n. sp. (Plate 73» fig. 5.) 

Shell small, imperforate, turreted. Spire-whorls bluntly angled slightly 
below middle ;• body-whorl with a second keel extending from suture, base 
fiat, with a prominent fasoiole. Sculpture of 13 strong spaced rough axial 
ribs per whorl, interstices with a strong spiral thread following periphery 
and another weaker one on side of spire-whorls, on body-whorl it is inter- 
mediate between periphery and keel, in addition many fine close spiral 
threads in interstices ; base with strong radials formed by continuation 
of axials. Aperture circular, effuse to left below to form large fasciole. 

Height, 9 mm. ; diameter, 4 mm. 

LooMy. — 1133, Mimi Stream. 

Easily distinguished by angled spire-whorls. 

Eutiiriofusus tangituensis n. sp. (Plate 73, fig. 9.) 

Shell of moderate size, fusiform. Spire turreted, acute. Whorls, 6 
remaining, bluntly angled below the middle with a sloping slightly concave 
shoulder ; body-whorl strongly shouldered, contracted quickly on base to 
long neck. Sculpture : first two whorls with 12 to 13 axial ribs on sides, 
not crossing shoulder, these axials soon become obsolete, and are absent 
on third whorl, appearing again on fourth and persisting till aperture is 
reached, about 14 on body-whorl where they do not cross base, spiral 
sculpture of fine threads, 3 fairly prominent on first whorl, second whorl 
has 1 on angle, 1 on shoulder, and 1 on side with weaker one in each inter- 
space, and 3 or 4 posterior ones on shoulder, on third whorl spirals are 
almost equal in strength, on fourth and fifth there are 3 prominent threads 
on rounded periphery, separated by 1-3 fine threads, above wd below are 
equally fine spaced spiral threads ; body-whorl with about 13 principal 
spirals, highest just above periphery, lowest about junction with neck, 
which bears about 11 weaker threads, interspaces of those on body 
generally with 3, in one case 5, very ^e spaced threads ; growth-lines 
very fine and regular. Aperture oval, produced below into very long 
straight canal, inclined slightly to left. Outer lip thin, retracted ^rom 
suture in wide sweeping sinus. Columella with strong fold at junction of 
canal. Inner lip thm. 

Height (estimated), 60 mm. ; diameter, 20 mm. 

iSaca2%.— 1142, 30 chains south-south- west junction of Tangitu Stream 
and Waitara River. 

This species is not connected with EtUhriofuBUB Bpinosus Suter, which 
is a Tumd related to Suroula ocoidentalis Woods from the Eocene of 
north-west Peru. 

Vexillum ambulacrum n. sp. (Plate 73, fig. 11.) 

Shell small, fusiform. Spire turreted, equal to aperture and canal in 
height. Ifrotoconoh paucispiral. Whorls flattened, body-whorl straight 
above but curving strongly below to short neck. Suture bordered below 
by narrow flat iwmpe. Sculpture: 17 to 19 strong smooth axial ribs 
with equal or narrower interstices, persisting on spire-whorls but dying 
out on base of body, also becoming obsolete on nearing aperture ; 6 to 8 
low flat spiral cords with narrow to linear interstice on side of whorls 
and two on rampe, spirals do not surmount nbs, being well narked only 
in interstices ; body-whorl with about 25 spirals which are scarcely per- 
ceptible on the convexity, but a few on ne^ are |dainly seen. Aperture 
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Flos. 1, 2 . — MelanopM wailarcientit n. ep. : holotype and paratype. X 1. 
Fio. 3. — Ctriihid^a tirangknna n. sp. t holotype. X 2(. 

Fig. 4. — Struthiohria nana n, sp. : holotype. X 1, 

Fio. 6. — Girsoirema angukUa n. sp. ; holot^. X G. 

Fios. 6, 8 . — Lippittes pehuensis n. sp. : holotype. X 1. 

Fio. 7. — StnOkiokuki prMnuntia n. sp. : holotype. X 1. 

Fxo. 9 . — Euthriofuaua iangUueima n. sp. : holotype. X 1. 

Fio. 10. — Crepidula haliaioidea n. sp. : holotype. X 1. 

Fio. 11. — Vexittum ambulaerutn n. sn. : holotype. X 4. 

Fio. 12. — VexUlum fractum n. sp. : holotype. X 6. 

Figs. 13, 14. — Streptopehna kanehmani n. sp. : holotype. X 1. 

Fio. 15. — Adkocola c^Umtmia n. sp. : hobtype. X 1. 

Fio. 16. — AdmeU cristaia n. sp. : holotype. X B. 

Fig. 17.— PAolttMH grangai n. sp. holot^. X L 
Fio. 18. — CominsZlo handutaani n. sp. : holotsrpe. X 1. 

Fio. 19 . — OomintUa eompada n. sp. : holotype. X 1. 
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Fios. 1, i.*— grang^i n. sp. ; holotype. x 4. 

Fza. subMira n. ap. : hoiotype. X 1. 

Via, 8.-- Tera6m omahueniU n. ap. : hoiotype. x 1. 

Fia. 6. — MangiUa toranakUnsit n. ep. : hol^ype. x 5. 

Fio. 6.— ulnc&a Urangiensis n. sp. : hoiotype. x 1. 

Fig. 7. — Inguisitar oapar n. sp. : hoiotype. X 2|. 

Fxg. 8. — Turned eurMa n. sp. : holoti^. X Ij^. 

Fig. 9,-^Turncula waitaroMits n. sp. : h^type. x 1. 

Fig. 10.— Fffiptesla torm^ n. sp. : holotyM. x 6. 

Fig. Ih-^Mwgindla wkiieeUffMiU n. sp. : hoiotype. x 6. 

Fig. 12.— JUma fsolsrst n. ap. : hobtvpe. X 1. 

Figs. 18, 14. — N^oiiki ap. : pairntype and hoiotype. x If. 

Fig. 16 . — IhmiaUwii ohmaringamisit n. ap. X I. 
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Flos. 1, 8 . — Venericardia uruHewis n. Bp. : holotype. X 1. 

Fzos. 2, 5 . — Niih waiiaraensia n. sp. : holotype. X 4. 

Flos. 4, 6. — Myriaaa (Sviopia) papatikiansis n. ip. : holotype. X 4. 
Figs. 7, 9. — Nueula rwUakUnsia n. sp. : holotype. X 4. 

Fio. %,-r^MaXMa (MinormdUaia) Umara n. sp. : holotype. X 5. 
Ftos. 10, 18 . — Tkpaaira pI muUa n. ep. : holotype. X 8. 

Fio. 11. — Naih auMaevia n. bd. : holotype. X 1. 

Fiot. 12, 14. — Naievkma ailiat n. ep. : hmtype. X 2. 

Fio. 15 . — lapiompa aimpiax n. Bp. : holotype. X 5. 

Fio. 16.— ‘JSmMo mtUabiUa n. sp. : holotype. X 10. 

Flos. 17, 19* — Nmo¥iana miairoanaia n. sp. : holotype. X 8. 

Fio. 16.— X«e<niAi Hrafigianaia n. sp. : holotype. X 1. 
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elongate, oval, produced below into short fairly wide canal not notched 
anteriorly. Outer lip thin, straight. Columella straight, with 4 oblique 
folds decreasing in strength anteriorly. Inner lip thin. 

Height, 9 mm., diameter, 4*5 mm. 

Locdity. — 1135, Tirangi Stream. 

Vexillum fractum n. sp. (Plate 73. fig. 12.) 

Shell small, broadly fusiform. Spire turreted, ».bout equal in height 
to aperture. Whorls strongly angled, with high narrow shoulder and 
vertical sides ; body-whorl similar above, rounded oi! on base and con- 
tracting quickly to short neck. Sculpture : about 16 weak axial ribs, 
which are gathered into strong bea^ on shoulder-angle and become 
obsolete on base ; strong moniliform spiral follows shouldor-angle, other- 
wise spirals are obsolete. Aperture long and narrow, not notched below. 
Columella with 4 oblique folds. 

Height, 6 mm. ; diameter, 3 mm. 

Locality. — 1133, Mimi Stream. 

Streptopelma henchmani n. sp. (Plate 73, figs. 13, 14.) 

Shell rather small, fusiform. Spire conical, about half height of 
aperture and canal. Whorls five, almost fiat on spire, sometimes slightly 
concave and sometimes slightly convex ; body-whorl plump, contracting 
rapidly to fairly long and slender neck, which is slightly recurved, has 
sharp edges and no fasoiole. Suture impressed. Sculpture : numerous 
spiral threads separated by interspaces of about twice the width, about 
8 spirals on the penultimate whorl and about 22 on body, probably more 
on neck, which is weathered in tjrpe specimen; first three whorls have 
each from 18 to 20 short axials which become obsolete. Aperture ovate, 
channelled above, and produced below into moderate canal which is bent 
slightly to left and backwards and not notched. Outer lip crenate with 
sharp edge, thickened within, and with 2 denticles near canal ; viewed 
laterallv Tip has broad sinus above and is then prominently lobed, inner 
lip witii thin callus, which has a number of small tubercles (not always 
present! towards base. Columella short* and straight with weak fold at its 
junction with canal. 

Height, 30 mm. ; diameter, 16 mm. 

LooalUiea : 1134 (type), coast 20 chains north of shelly conglomerate a 
little north of mouth of Papatiki Stream, Waitara Survey District ; 1133, 
coast from Mimi Stream north for one mile, Waitara Survey District ; 
Huiroa bore (between 4,550 ft. and 4,760 ft.), ten miles north-east of 
Stratford. 

The genus Streptopdma Cossinann (1901) is based on an Australian 
Tertiary shell, Periatemia Untea Tate, which much resembles the New 
Zealand species, being more slender, with a higher spire and with the 
outer lip having the orenulations set farther back from the edge. Another 
New Z^land species is Siphonalia orhUa Hutton, a larger shell vrith very 
strong spirals. 

Aethocola cliftonensis n. sp, (Plate 73, fig. 15.) 

Shell rather small, broadly fusiform. Spire gradate, about two-thirds 
height of aperture a^ canal. Whorls 5, Wrongly shouldered and rising 
on to preceding whorl ; body-whorl rapi^y contracting to short strongly 

11— Traas. 
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twisted neck which has well-marked lasoiolc bounded above by projecting 
ridge. Suture undulating, impressed, deeply bordered below, ^ulpture: 
from 15 to 17 strong axial ribs which are weaker on shoulder and die out 
on base of body-whorl, these are crossed by strong spirals with wide 
interspaces ; the concave shoulder bears from 5 to 7 close spiral threads 
and on spire-whorls about 4 strong threads below these ; body-whorl with 
about 11 strong spirals. Aperture ovate, channelled above, produced 
below into short wide strongly twisted canal, deeply notched at base. 
Outer lip thin, straight. Inner lip lightly calloused. Columella straight, 
smooth. 

Height, 22 mm. ; diameter, 15 mm. 

Localities, — 1116 (type), coast 10 chains north of Mangapuketea Stream, 
Mimi Survey District (L. I. Grange) ; 1144, Okoke Road, 60 chains west 
of Pehu Trig, Upper Waitara Survey District; 1136, Mangare Road 
deviation to head of Mangaone Stream, 5 chains west of tunnel, Upper 
Waitara Survey District; Huiroa bore (between 4,550ft. and 4,760ft.), 
ten miles north-e^st of Stratford. 

This shell is perhaps nearest to Aethocola rohinsoni (Zittel) and Aetho- 
cola zittdi (Suter). Good specimens of these species from the type locality, 
Nelson, have not been seen, but the material available justifies the 
separation of A. cliftonensis. The shape is different from either because 
of the concave shoulder and the deeply bordered suture. 

Cominella compacta n. sp. (Plate 73, fig. 19.) 

Shell of moderate size, broadly fusiform, strong. Spire about two- 
thirds height of aperture. Protoconch tectiform, of 2 smooth whorls with 
large nucleus. Post-embryonic whorls 4J, early ones convex, later with 
long sloping concave shoulder below which they are convex ; body-whorl 
fairly quickly contracted below shoulder-angle to prominent raised fasciole 
which is bounded above by sharp ridge. Suture slightly undulating. 
Sculpture: 11 to 12 rounded knobs on blunt shoulder-angle, on first post- 
embryonic whorl represented by axials reaching from suture to suture ; there 
are obsolete spiral cords, but so weak that they cannot be numbered. 
Aperture ovate, channelled above, produced below into short widcly-open 
canal which obliquely truncates columella and is deeply and widely notched 
anteriorly. Outer lip thin, lightly sinuous, smooth. Columella arcuate, 
smooth. Inner lip thin, extending down along edge of canal. 

Height, 31 mm. ; diameter, 20 mm. 

Locality. — Tirangi Stream. 

The type has been squeezed somewhat out of shape and so appears 
wider than it was originally. 

Cominella hendersoni n. sp. (Plate 73, fig. 18.) 

Shell moderate size, broadly cylindrical. Spire conic, low. Protoconch 
smaU. First post - embryonic whorls regularly convex, later ones with 
flattened sides, and high shoulder embracing the previous whorls ; body- 
whorl subcylindrical, shoulder irregularly curved over to suture, contract^ 
quickly below to huge prominent fasciole, which is sometimes deeply 
umbiUcated, sometimes not at all. Sculpture : early whorls with from 
10 to 12 rounded axial ribs and numerous spiral threads ; axials soon 
disappear and afterwards growth of whorls is so irregular that spirals are 
obscured. Suture irregular, on body-whorl filled with broad callus which 
occupies most of shoulder. Aperture oval, anterior produced into short 
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obliquely twisted canal, deeply notched at extremity ; posterior filled 
with thick callus, on outer side of which is shallow groove. Outer lip 
broken in all specimens but apparently thin and convex, separated from 
penultimate whorl by wide sutural callus. Columella concave, obliquely 
truncated below, where it bounds the short curved canal. Inner lip rather 
thick, definitely bounded in fasciolar region. 

Height, 24 mm ; diameter, 21 mm. (small specimen). 

Locality. — 1135, Tirangi Stream. 

A highly gerontic development of the Cominella maculata type. There 
is considerable variation in the amount of gerontism displayed ; some 
specimens show little embracing and are oval in shape, in others the 
body- whorl almost conceals the spire and the shape is subcylindrical. 
Distinguished from C, ridicula Finlay by much greater breadth, thicker 
callus, and less fiattened sides. 

“ Admete *’ cristata n. sp. (Plate 73, fig. 16.) 

Shell very small, ovate. Spire turreted, equal to sperture in height. 
Protoconch of about 4 smooth tectiform whorls, nucleus extremely small, 
first two whorls almost planorbid. Post-embryonic whorls nearly 3, 
biangulate on spire ; body with convex contracting base not produced 
iutiO neck. Sculpture of 14 16 sharp narrow well-spaced axial ribs, mostly 
becoming obsolete on base but one or two persist, strong moniliform 
spiral cord just below suture, forming upper angle, weaker thread on 
lower angle and another on side of spire-whorls, 4 additional ones on 
base. Aperture angled above, not notched below. Outer lip thin, 
straight, strongly retracted from suture. Columella short with strong 
twist but no plaits. 

Height, 4 mm. ; diameter, 2*5 mm. 

Locality, — 1125, coast between Waikiekie and Mangapuketea Streams. 

This shell is not an Admete^ as shown by the protoconch and the 
absence of columellar plaits. A new generic division appears to be required 
for its reception; but, as the single specimen may not be an adult, it is 
advisable to wait for more specimens. 

Ancilla (Baryspira) subhebera n. sp. (Plate 74, fig. 2.) 

Shell small, cylindrical. Spire about two-thirds height of aperture, 
buried in thick blunt callus which descends well on to body-whorl. Sides 
of body slightly convex ; spine-bearing groove at bottom of smooth area 
well separated from calloused basal limb, leaving relatively wide depression. 
Basal limb with a narrow but well-marked median groove, separated by 
another deep groove from beak. Aperture long and narrow, tapering 
gradually above, deeply notched below. Outer lip retracted above to join 
apical callus, with short spike opposite spiral groove. Columella slightly 
concave, widening below rather quickly to form obliquely truncated beak 
with 1 strong groove above and 3 weak ones below. Inner lip narrow 
along most of its length, but callus eAonds upwards and then spreads 
out slightly below line of apical callus, reaching almost 180® from outer 
lip and up to apex, and forming rather thick rounded pad. 

height, 25 mm. ; diameter, 10 mm. 

Locdily. — 1135, Tirangi Stream. 

Differs from A, hebera (Hutton) in the great development of the 
apertural callus, also in its larger size. The spr^ of this callus resembles 
that of A. tatei Marwick from the lower beds, Muddy Creek, but is carried 
still farther. ^ 
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Ancilla (Baryspira) tirangiensis n. sp. (Plate 74, iig. 6.) 

Shell large, heavy, aubcylindricaL Spire up to one-third height of 
aperture, low-conioal to dome-shaped. Spire-whorls covered with heavy 
c^us which descends over angle of shoulder of body-whorl. Smooth 
band relatively narrow, bounded below by wide depressed band, the 
raised ridge between this and fasciole of anterior notch is also wide, and 
is bound^ below by well-notarked broad shallow sulcus. Aperture in- 
clined, hastate, deeply and broadly notched below, channelled above, 
channel exten^ng a considerable distance across spire-callus. Outer lip 
retreating above, with short spike at bottom of smooth area. Cvolumella 
short, concave, twisted strongly forward below and expanding into broad 
beak which has single broad longitudinal sulcus bounded on outside by 
narrow ridge, this in turn is separated from basal limb by broad rather 
deep groove. Inner lip sprea^ng as thick callus-pad on parietal wall, 
and extending across smooth area reaches back of shell and almost up to 
spire, its outline circular. 

Height, 59 mm. ; diameter, 36 mm. 

Loodity, — 1135, Tirangi. 

Differs from A, rohnsia Marwick in the much greater development of 
the parietal callus. 

Marginella whitecliffensis n. sp. (Plate 74, fig. 11.) 

Shell small, broadly oval, strong. Spire low, conic. Whorls 4, in- 
cluding protoconch which is flatly domed ; spire-whorls flat to slightly 
concave ; body-whorl strongly convex with flattened shoulder. Sutures 
noticeably impressed. Surface smooth and shining, with weak growth- 
ridges. Aperture long and narrow, widening below, rounded at extremity 
and emarginate. Outer lip not ascending, with strong varix tapering to 
sharp edge, smooth within, with fairly deep sinus on shoulder. Columella 
with 4 strong folds, three lower ones oblique, upper well separated, 
transverse. Inner lip thick, with well-deflned outer edge, separated along 
its lower portion by shallow depression from weak basal limb formed by 
anterior border of aperture. 

Height, 6 mm. ; diameter, 4*5 mm. 

Lo^Uy, — 1129, White Cliffs. 

Turricula waitaraensis n. sp. (Plate 74, fig. 9.) 

Shell large, fusiform. Spire pagodiform, over half height of aperture 
and canal. Whorls strongly an^ed, with broad gently sloping shoulder 
and contracted sides ; body-whorl with shoulder much steeper, angulation 
stiU strong and projecting, below this body tapers very slowly, then 
more quickly; anterior end broken. Sculptures weak spiral threads 
with wide interstices each containing a secondary spiral, on spire-whorls 
and upper part of body spirals are scarcely discernible, angle furnished 
with strong cord, growth-lines al^ almost absent so that sinus on shoulder 
not always clearly marked. Suture plain. Apertipe large, angled above. 
Outer lip thin, de^ly notohed above, the sinus having a long outer side and 
short inner one, apex rounded, one-third across shoulder from suture. 
Inner lip thinlv calloused. 

Height (esnmated), 66 mm. ; diameter, 33 mm. 

LaaSlUy. — 1148, Han(||are Road, half a mile south of big tunnel. 
Upper Waitara Survey Instriot. G^eio location provisional (see remarks 
• under MamgiUa iairanakimiitt). 
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Inquisitor asper n. sp. (Plate 74, fig. 7.) 

Shell small, fusiform. Spire rather higher than aperture and canal. 
Whorls angled above middle with concave steep shoulder, straight 
sides ; body contracted rather quickly on base to somewhat short neck. 
Sculpture : strong rounded axial ribs, 12 on spire-whorls and 13 on body, 
they cease abruptly at periphery of shoulder, forming rounded nodules, but 
extend anteriorly across body-whorl well below line of suture ; spire-whorls 
with broad double spiral on shoulder-angle and a narrower one close 
below ; on body are 4 more spirals, upper 3 strong with slightly wider 
interstices ; where spirals cross ribs they are raised into low nodules, ribs 
do not extend down to lowest two spirals, which arc therefore plain. 
Suture strongly bordered below. Aperture oval, produced below into a 
rather short canal. Outer lip thin, with a fairly deep and narrowly 
rounded sinus in the middle of the shoulder, convex below. 

Height, 14 mm. (estimated) ; diameter, 6 mm. 

Okoke Road, 60 chains west of Pehu Trig., Upper Waitara 
Survey District. 

Distinguished from 1, watufanuiensLn (Hutton) and /. chordata (Sut.) 
by tlie anterior extension of ribs on body-whorlj also by the arrangement 
ni the spirals. 

Turricula curtata n. sp. (Plate 74, fig. 8.) 

Shell of moderate size, broadly fusiform. Spire turreied, two-thirds 
lieight of aperture and canal. Whorls strongly angled, with broad slightly 
concave almost horizontal shoulder and straight sides ; body with shoulder 
fjuite strongly concave and sloping, below which it contracts quickly with 
a slight convexity to a short gently-twisted canal. Sculpture of 16 
rounded axial ribs per whorl, weakening below but extending well down 
body, practically stopping above at periphery of shoulder and giving an 
appearance of tuberculation ; whole surface vnth rather flattened strong 
spirals, 4 or 5 on sides of spire-whorls and about 8 weaker ones on 
shoulder, body with 9 or 10 on shoulder and about 20 or 22 below, upper 
8 with wide interstices each containing secondary thread ; all spirals and 
interstices crossed by fine regular well-marked growth-striae. Aperture 
oval, channelled above, produced below into rather short twisted canal 
not notched at base. Outer lip thin, with a broad arcuate sinus 
extending from suture to periphery, below which it is regularly convex. 
Columella smooth. Inner lip calloused, not definitely limited. 

Height, 20*5 mm. ; diameter, 12 mm. 

Locality, — 1141, coast for one mile south of Wai-iti Stream, Mimi 
Survey District. 

Generic location provisional (see remarks under next species). 

Mangilia taranakiensis n. sp. (Plate 74, fig. 5.) 

Shell small, broadly fusiform. Spire turreted, equal in height to. 
aperture and canal. Protoconch fairly large, of about 2 smooth turbinate 
whorls. Post-embryonic whorls about 4J, on spire sharply angled above 
middle with broad almost flat shoulder; l>^y- whorl also strongly 
shouldered, contracted below rather quickly then straightening out to 
short slightly twisted neck bearing well-marked fasciole. ^ulpture : 12 to 
14 strong axial ribs which stop suddenly at periphery, forming short sharp 
tubercles, they weaken as they extend across base of body but reach almost 
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to fascicle ; spire-whorls have 2 or 3 spiral cords on sides and 1 on periphery, 
body- whorl has 14 cords from angle to fasciole, 3 weaker ones to outer half 
of shoulder and 3 very weak ones on fascicle ; growth-lines not well 
marked until near aperture. Aperture oval, angled above, produced below 
into short broad sloping canal rather deeply notched at base. Outer lip 
thin, retracted from suture to periphery thence very slighly convex. 
Columella smooth, short, strongly bent at junction with canal. Inner lip 
rather thick, forming with fascicle shallow groove. 

Height, 6 mm. ; diameter, 4 mm. 

Locality, — 1134, Papatiki Stream. 

With the exception of Inquisitor asjier, the generic location of the 
Turridae described above is quite provisional. New genera seem to be 
required ; but Mr. H. J. Finlay is at present investigating the family, and 
so will be able to speak more authoritatively on the matter. 

Terebra omahuensis n. sp. (Plate 74, iig. 3.) 

Shell of moderate si^iC, subulate. Spire of 8 convex whorls; body- 
whorl regularly rounded, contracting qiuckly to short neck bearing strong 
fascicle bounded by ridge. Sculpture : 20 to 24 rather weak irregular 
convex axial ribs with slightly narrower interstices, very weak on base of 
body, interstices with scattered indications of spiral threads. Af)erture 
oval with broad, short, deeply-notched anterior canal. 

Height, 22 mm. ; diameter, 7 mm. 

Ijocality. — 1126, coast from Tongaporutu River to Omahu Trig. 

Distinguished from T, tristis Desh. by having half as many more, and 
weaker, axial ribs. 

Ringicula torquata n. sp. (Plate 74, fig. 10.) 

Shell small, ovate. Spire turreted, over half height of aperture. Proto- 
conch of about 2 smooth whorls with flattened and tilted apex. Spire- whorls 
convex ; body-whorl inflated, with very quickly contracted base. Suture 
impressed, bordered. Sculpture : a strong smooth spiral cord borders 
suture below ; spire-whorls and upper part of body almost smooth, with 
indications of fine spiral lines ; lower part of body with 8 or 9 incised spiral 
grooves with wide interspaces, the former pitted by growth -ridges ; upper 
grooves very weak and blending with smooth space. Outer lip broken, 
so apertural characters not clear. Columella has 2 strong narrow well- 
spaced folds, lower one stronger. Inner lip forming thick pad on parietal 
wall and bearing another fairly strong fold ; much of upper })art of lip 
broken, so full development not seen. 

Height, 4 mm. ; diameter, 2*5 mm. 

Locality, — 1134, Papatiki Stream. 

Easily distinguished by the strongly-bordered impressed suture. 

Dentalium otamaringaensis n. sp. (Plate 74, fig. 15.) 

Shell large and strong, tapering rather quickly. Posterior end curved 
gently ; anterior end almost straight. Sculpture ; 20 to 24 strong longi- 
tudinal ribs narrower than interstices at posterior end but broadening with 
age until they are from 2 mm. to 3 mm. across at anterior end, and have 
linear interstices ; whole surface with extremely fine secondary longi- 
tudinal threads, they are crossed by microscopic concrescent growth-lines 
on anterior, but in youth these are much stronger and make the shell 
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rugose. Aperture oblique ; cross-section of shell at first circular, later 
eomprcBsed laterally to a trifling extent. 

Length, 97 mm. (imperfect) ; diameter of anterior, 18 mm. 

Locality. — 1146, mouth of Waiau Stream oast to Otamaringa Pa, Waitara 
Survey District. 

The ribs arv much broader and fewer in number than those of D. eolidum 
Hutton. 

Nucula ruatakiensis n. sp. (Plate 75, figs. 7, 9.) 

Shell small, thin, subcircular, moderately inflated. Beaks low, broad, 
slightly behind middle. Posterior and lower margins regularly arcuate ; 
anterior narrowly convex. Lunule long and broad. Escutcheon fairly 
large, projecting somewhat, bounded by shallow groove. Sculpture : fine 
rounded radial ribs, 9 per millimetre, crossed by numerous concentric 
growth-stages ; these radials not developed on escutcheon or on anterior 
area, place being taken by much finer divaricate striae, about 18 per 
millimetre. Hinge narrow, with 12 slightly sagittate anterior teeth and 
11 short straight posterior ones; resilifer broken but ai)parently small. 
Valve-margins crenate, corresponding to radials (?.c., extremely fine in 
hinge region, coarser in ventral region). 

Height, 5*1 mm. ; length, 5*5 mm. ; diameter (one valve), 1*6 mm. 

Ijoculity. — 1141, coast for one mile south of Wai-iti Btream, .\fimi Survey 
District. 

This species does not s<?em to be closely related to any other New 
Z<‘.ahind one so far described. 

Nucula otamaringaensis n. sp. (Plate 74, figs. 13, 14.) 

Shell very large, oval, inflated. Beaks incurved, approximate and 
directed strongly backward, situated about posterior fourth. Anterior 
dorsal margin long, slightly convex, descending gradually to somewhat 
narrow anterior margin ; posterior margin regularly convex. Lunule w'ell 
defined by broad shallow groove bounding outside of a low narrow ridge. 
Escutcheon deeply sunk below umbones. Hculpture : fine fairly regular 
concentric ridges crossed by equally fine radials, on anterior area concentric 
sculpture becomes obsolete and radial element prevails. Hinge not seen. 
Valve-margins bevelled, smooth. 

Height, 23 mm. ; length, 29 mm. ; thickness (one valve), 10 mm. 

Localities. — 1146, mouth of Waiau Stream east to Otamaringa Pa, 
Waitara Survey District ; 1148, Mangare Road, south of big tunnel, Up})er 
Waitara Survey District. 

Nucula grangei n. sp. (Plate 74, figs. 1, ^0 

Shell small, rounded triangular, inflated, strong. Umbo at posterior 
third broad and high. Anterior end somewhat narrowly rounded, with 
curved descending dorsal margin ; posterior end subangled. Lunule broad> 
flattened, not well defined. Escutcheon bounded by broad low ridge, within 
which it is concave but then raised into high pouting margin. Surface 
practically smooth, with a few obsolete concentric ridges. Hinge broad, 
with about 12 posterior and 14 anterior teeth. Valve-margins smooth. 

Height, 6 mm. ; length, 6*5 mm. ; diameter (one valve), 2 mm. 

Locality. — 1125, coast between Waikiekie and Mangapuketea Stream, 
Mimi Survey District. 
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Nuculana ellisi n. sp. (Plate 75, figs. 12, 14.) 

Shell large, suboval, thick and strong. Umbo broad and high, slightly 
in front of middle. Anterior end long, narrowly rounded ; posterior end 
drawn out to a narrow, oblique, bluntly-truncated end. Lunule large, 
slightly concave, defined by alienee of concentric sculpture. Escutcheon 
also large and not crossed by concentric ribbing, bounded by low rounded 
ridge which extends to posterior extremity of shell, and traversed by low 
median ridge. Sculpture: sharply bevelled close concentric ridges, 3 to 
3^ per millimetre, anastomosing on posterior. Hinge strong, with 12 
anterior and about 14 posterior chevroned teeth, resilifer broadly triangular. 
Pallial sinus shallow. 

Height, 8 mm. ; length, 14 mm. ; diameter (one valve), 3*5 mm. 

Locality, — 1127, WaiUeUe Stream. 

Nuculana onairoensis n. sp. (Plate 75, figs. 17, 19.) 

Shell fairly large, greatly inflated, test thin. Beaks broad and high, 
slightly in front of middle. Anterior end somewhat narrowly convex : 
posterior tapering rapidly to sharp beak slightly upturned. Lunule not 
marked off. Escutcheon very broad, concave, bounded by rounded ridge 
and with another broad rounded median ridge, between this and umbo 
valve-margin raised into prominent convexity. I^ulpture of strong regular 
bevelled concentric ridges, about 5 per millimetre, becoming weak in lunular 
region and on crossing ridges bounding escutcheon. Interior not seen. 

Height, 8 mm. ; length, 11*5 mm. ; diameter (one valve), 3*5 mm. 

Locality,' mouth of Waiau Stream east to Otamaringa Pa, Waitara 

Survey District. 

Zealeda mutabilis n. sp. (Plate 75, fig. 16.) 

Shell minute, suboval, inflated. Umbo median, broad and low. 
Anterior end regularly convex ; posterior end with a projecting humped 
proboscis suddenly contracted below to a regularly rounded ventral margin ; 
a high rounded ridge runs from extremity of proboscis to umbo. Sculpture : 
up to almost 1 mm. diameter shell has only microscopic concentric lines, 
but from there to within 0*6 mm. of margin there are relatively strong 
w’rinkle-like radials, 10 on each side of almost smooth central part, which 
has about 5 obsolete radials, when new ribs appear they do so suddenly, 
causing prominent divergencies, and giving a divaricate appearance to 
sculpture ; on outer 0*6 mm. of diameter are 4 strong concentric folds 
interrupting the radials, which, however, appear, though much weakened, 
in interstices of folds. 

Height, 1*8 mm. ; length, 2*6 mm. ; diameter (one valve), 0*75 mm. 

Locality, — 1125, between Waikiekie and Mangapuketea Streams. 

Distinguished from Z. hamata Marwick by the smaller size, concentric 
ridges towards margin, and radials on posterior. 

I am indebted to Mr. B. B. Woodward for information by letter th«t 
Dr. W. H. Dali considers Zealeda synonymous with his Spinida, The 
American shell has not such a peculiarly humped proboscis, nor any radial 
sculpture, and is many times larger; therefore close relationship seems 
unlikely. 

Malletia (Minormalletia) tenera n. sp. (Plate 75, fig. 8.) 

Shell small, broadly oval, thin, fragile. Umbo broad and low, between 
^ middle and anterior third. Anterior end rounded ; ventral margin broadly 
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convex ; ^wsterior produced, broadly and rather roundly truncated with a 
straight dorsal margin. Surface smooth and polished, but a lens shows 
very weak fairly regular spaced concentric ridges. Hinge narrow, armed 
with numerous extremely fine taxodont teeth. 

Height, 5 mm. ; len^h, 7 mm. ; diameter (one valve), 1 mm. 

Localily.— 1127, Waikiekie Stream, Mimi Survey District. 

The test is so fragile that a successful excavation of the hinge could 
not be made. A paratype shows some of the teeth, but not the region 
under the umbo. 

Neilo waitaraensis n. sp. (Plate 75, figs. 2, 5.) 

Shell small, suboval. Umbo low and broad, slightly in front of middle. 
Anterior end rather narrowly rounded ; ventral margin broadly convex ; 
posterior end produced, broadly truncated, with a straight slightly 
descending dorsal margin. Neither lunule nor escutcheon well defined, 
latter « sometimes with low central ridge. Posterior area concave. 
Sculpture of regular fine close concentric ridges with bevelled sides and 
sharp summits. Hinge with about 16 taxodont teeth on each side. No 
resilifer. 

Height, 6 mm.; length, 8 mm.; diameter (one valve), 2»5 mm. 

Locality.— 1142, 30 chains south-south- west from junction of Tangitu 
with Waitara River. 

Neilo sublacvis n. sp. (Plate 75, fig. 11.) 

Shell of moderate size to large, sub-oblong. Umbo about anterior third, 
broad, rather low. Anterior end somewhat narrowly convex ; posterior 
end produced, broad, obliquely truncated at extremity ; dorsal margin 
long, straight, horizontal ; rounded ridge runs from umbo to posterior end 
of ventral margin bounding prominent concave posterior area. Lunule 
very long and narrow. Escutcheon also long and narrow, deeply sunk, 
and furnished with a sharp median ridge. Surface almost smooth but 
with obsolete concentric ridges getting stronger on anterior end. 

Height, 15*5 mm. ; length, 27 mm. ; diameter (one valve), 6 mm. 
(Some specimens are 40 mm. in length.) 

Locality. — 1125, coast between Waikiekie and Mangapuketea Streams, 
Mimi Survey District. 

Easily distinguished from N. amtrviis by the almost smooth surface, 
less attenuated shape, much deeper escutcheon, &c. Neilo has generally 
been placed as a subgenus of Malletia, but the different shape, equal 
development of anterior and posterior teeth, and short pallial sinus justify 
full generic rank. 

Lima watersi n. sp. (Plate 74, fig. 12.) 

Shell of moderate size, little inflated, oblique. Sculpture : 22 low 
rounded ribs with interstices equal or wider, nbs flattening out towards 
margin, growth-lines weak except towards margin, ribs bear scattered 
scars where probably spines were attached. Submargin deep, with only 
1 or 2 we^ radials, and well-marked growth-lin^. Ears narrow. 
Ligamental area somewhat narrow and high, with a pit occupying one- 
third its area. 

Height, 49 mm. ; length, 42 mm. ; diameter (one valve), 10 mm 
Looality.^llSb, Uruti. 
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Venericardia urutiensis n. sp. (Plate 75, figs. 1, 3.) 

Shell of moderate size, subobiong. Beaks at anterior fourth. Dorsal 
margin long, straight, gently descending ; jx)sterior end obliquely trun- 
cated ; ventral margin broadly curved, ascending more quickly in front 
to meet the regular convex anterior margin. Lunule lanwiolate, impressed. 
No escutcheon. Sculpture : 24 radials narrow in front and on posterior 
area, broad and rounded on centre of disc, with narrow interstices. Left 
valve with a strong triangular cardinal under the umbo and a long straight 
high posterior cardinal parallel to the ligament. Bight valve with a long 
strong triangular oblique median cardinal ; anterior cardinal low. separat^ed 
from lunule by a shallow groove ; posterior cardinal long and narrow. 
Nymphs also long and narrow. Valve margins crenulated. 

Height, 20 mm. ; length, 28 mm. ; diameter (one valv**), 8 mm. 

Locality. — 1139, Quarry, Uruti, one mile west of |»o8t-office. 

The ribs of the holotype are smooth, but this is jirobably due to 
imperfect preservation, for toix>types show fairly high rounded ribs with 
close nodules on anterior of shell, central ribs with the nodules degenerated 
into irregular growth -ridges. 

Lucinida tirangiensis n. sp. (Plate 75, fig. 18.) 

Shell large, circular, winged posteriorly, moderately inflated, rather 
thin. Lunule narrowly lanceolate, in front of it a depressed expanded 
wing, somewhat variable in size. Sculpture: up to 15mm. diameter, 
regular narrow concentric ridges, about 2 per millinietre, the interstices 
of well-preserved specimens with fine radial threads separated by wide 
interspaces ; later sculpture is of irregular growth-lines generally well 
separated and often showing radials. Hinge not ex|x>sed in any of the 
specimens. Valve-margins smooth. 

Height, 32 mm. ; length, 33 mm. ; diameter (one valve), 9 mm. 

Locality. — 1135, Tirangi Stream. 

Closely related to L. dispar (Hutton), but distinguished by its larger 
size, close regular spirals on a considerable part of disc, and coarser 
more separated radials. 

Myrtaea (Eulopia) papatikiensis n. sp. (Plato 75, figs. 4, 6.) 

Shell small, suboval, little inflated. Umbo almost central. Anterior 
dorsal margin straight, descending’ gradually ; anterior end vertic>al, rounded 
below ; ventral margin broadly convex ; posterior margin similar in 
shape to anterior but slightly longer. Limule long, very narrow, sunken. 
Escutcheon also long and narrow, bounded by rugose ridge. Sculpture 
of sharp well-spaced concentric ridges, 4 per millimetre ; interspaces with 
microscopic somewhat irregular radial threads. Hinge of left valve with 
2 small cardinal teeth, and a distant ]x>sterior and anterior lateral, latter 
stronger. Right valve with a median cardinal and a distant posterior 
lateral, anterior broken but probably stronger. Adductor impressions 
rather small : anterior broadly rounded above, constricted slightly in 
middle, then contracted quickly and finally tapering narrowly to pallial 
line ; posterior scar oval. Pallial line is broad in type, but this may be 
due to peeling of inner layer of shell. 

Height, 6 mm. ; length, 5 mm. ; diameter (one valve), 1 mm. 

LocaUly . — 1134, Papatiki Stream. 
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Thyasira planata n. sp. (Plate 75, figs. 10, 13.) 

Shell small, suborbicular. Umbo at anterior third. Anterior end con- 
cave above, narrowly rounded below ; jwsterior end winged ; a strong 
furrow with convex anterior side proceeding from umbo to lower part of 
posterior margin, another with an angular anterior margin runs from umbo 
to upper part of posterior margin. Lunule large, sunken, lanceolate, well 
defined. Sculpture of obsolete irregular conoentric ridges and folds, whole 
surface with regular, sharp, close, microscopic growth-lines, interior not 
seen. 

Height, 9 mm. ; length, 10 mm. ; diameter (one valve), 3*5 mm. 

Jj)cality.— \V21y Waikiekit Stream. 

Distinguished from T. flexmsa by well-defined lunule, sharper posterior 
ridges, and less inflation. 

Leptomya simplex n. sp. (Plate 75, fig. 15.) 

Shell small, ovate, thin. Umbo median, inconspicuous. Anterior end 
regularly convex ; dorsal margin descending ; jiosterior end tapering to 
obliquely and roundly truncated extremity. Sculpture of narrow distant 
concentric low lamellae, interspaces crowded with fine radial tlireads. 

Height, 7 mm.; length, 9 mm.; thickne8.s (one valve), U5mm. 

Ijocalhty. — 1125, coast between Waikiekie and Mangapuketea Streams. 

Distinguished from L. perconfusa Iredale by the greater height compared 
with length, and the absence of a fiosterior ventral sinus. 


Geology of Upper Waitotara Valley, Taranaki. 

By L. 1. Grange, M.Sc., F.G.S., N.Z. Geological Survey. 

[Head, by permiaaion of the Dirertor of the N.Z. Oejoilogical Survey, before the Wellington 
Philjoaophiml Society, 8th July, 1924 ; received by Editor, 6th October, 1924 ; iaaued 
aeparately. Slat March, 1926.] 

During September, 1923, the writer spent a week at Ngamatapouri and 
Kapara, in the Waitotara Valley, and partly explored the geologically 
unsown area lying between the coastal strip west of Wanganui examined 
by Marshall and Murdoch (1920 and 1921) and the Tongaporutu-Ohura 
Subdivision (see N.Z. Oeol. Surv. 17th Ann. Rep., Pari: Paper C.~2c, 
pp. 3, 7-8, 1923). Ngamatapouri Township, in the centre of the district, 
is about twenty-two miles north-east of Patea. 

The writer is indebted to the Geological Survey for the determination of 
the fossils he collected, and also for permission to examine Professor James 
Park’s collection from the Wanganui River, made in 1887. He also wishes 
to acknowledge the assistance given by Messrs. J. R. Annabell and Q. H. 
Sexton, of Ngamatapouri, and Mr. G. Mee, of Kapara. Mr. Q. E. Harris, 
kindly drew the accompanying sketch-map. 

Most observera in Taranaki have noted the accordant heights of the 
ridges. Up-stream from Ngamatapouri the main ridges range between 
1,400 ft. and 1,700 ft. above sea-level. They are probably the inter-stream 
upland spaces of a mature surface, into which the drainage-channels have 
entrench^ deeply. At the junction of Mangawhio Road with Waitotara 
Valley Road the river is approximately ’60 ft. above sea-level, and at 
Te ^re-o-Haupa Waterfall, some twelve miles farther up the valley, 
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about 250 ft. This dissection has been due to rejuvenation of the streams 
by uplift. Of the lakes that occur in the branch streams the writer had 
an opportunity of observing only the Mangawhio Lake. This has been 
formed by a portion of the hillside damming the valley by breaking away 
and sliding forward across the stream-bed. 

Excepting alluvial deposits, the only beds outcropping in this area 
are Tertiary rocks consisting of sandstones, arenaceous mudstones, shelly 
limestones, and conglomerates. From Waitotara Township almost to the 
northern end of Mangawhio Road the beds are sandstones with no appreci- 
able dip. At the end of the Mangawhio Road mudstone appears under the 
sandstone a little above road-level. Owing to a dip of about 2*^ to the 
south-west, the line of contact rises up-stream at least as far as the mouth 
of Rotokohu Stream. Up-stream from this point most of the land is 
covered with bush ; the few outcrops that were observed indicate that the 
beds are sandy and lie fairly flat. Shelly limestone outcrops at many 
points about road-level between the mouth of Rotokohu Stream and Te 
Rcrc-o-Haupa Waterfall, at a few chains east of Kaoripaori Trig., and near 
the mouth of the branch of the Waitotara entering from the east opposite 
Mr. Sexton’s house. Shelly conglomerate, about 20 chains north-east of 
Mr. Annabcirs house, contains small pebbles of argillite and greywaoke. 

Fossils collected ^m several localities have been identifi^ by Dr. J. 
Marwick. They appear to be of Waitotaran (Lower Pliocene) age. The 
following Mollusca were obtained from sandstone and shelly conglomerate 
near the mouth of the branch of the Waitotara entering from the east 
opposite Mr. Sexton’s house. This stream has a local name which should 
not be adopted, and the writer proposes to call it Sexton Creek. 

^Alcithoe mof^ni (Marsh. & Murd.) 1 fGlycymcn’j? vnanaiammH Marwick 
*Anomia trigonopsie' Butt | fMiUka neozelanzca Marsh. A Murd. 

'^Atrina zelandica (Gray). Olivdla neozeUmica Hutt. 

Bamea n. sp. 'fOetrea ingem Zitt. 

Cardium spatiosum Hutt. t-^ec^en triphooki Zitt. 

Crepidula tncurva Zitt. ^Polinioes omloidee Marwick 

Dentalium eolidum Hutt. i TeUina n. sp. 

*Dimricella cumingi Ad. A Ang. [ ^Turritella rosea Q. A G. 

Dosinia n. sp. , ^YerconeUa mandarina (Duolos) 

Drittia n. sp. Xymene oliveri Marwick 

In the above and following lists an asterisk indicates that the species 
is still living ; a dagger that it is elsewhere found only on the Waipipi 
beds, which are consmered to extend along the coast from Waipipi Beach 
to Hawera. 

In a block cutting about 20 chains north of the junction of Mangawhio 
and Upper Waitotara Valley roads 1[Pecten erawfordi Hutt. and fP. trip^ 
hooki 7Att, were collected. 

The shelly conglomerate north-east of Mr. Annabel! ’s house yielded — 
Aethocola n. sp. Bamea n. sp. 

IfAethocdla sp. (spire same as Patea Callanaitis n. sp. cf. speighti (But) ! 

specimen) *Calyptraea tenuis (Gray) 

^Amvhideama sublriangulatvm Cerithidea n. sp. 

(Wood) '^Chione stuUMuryi (Gray) 

AnciUa cf. australis (Sowb.) *ComineUa lurida (Phil.) 

^AncUla novae^zdandiae E. A. Smith Crepidula incurva Zitt. 

'fAnoilla n. sp. cf. Ae&era (Hutt.) Dosinia sp. 

Akaooerithium n. sp. 'fOiyoymeris manainensis Marwick 
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*Mactra discors (Gray) 

^Mactra ordinaria E. A. Smith 
Monod>ania sp. 

Olivella neozelanica Hutt. 
fOstrea ingens Zitt. 

\Polinioes omloides Marwick 
*Spi8ula cf. aequiJnteralis Desk. 
Sfruthiolaria n. sp. cf. sjd'nosa 
Hector 


Terebra n. sp. ? (not Recent) 

Turbo postulatus Bart, 

Umhonium n. sp. cf. anguUferum 
(Phil.) (same as at Waipipi 
Beach) 

Xymene expanms (Hutt.) 

"^Zenatia acinaces (Q. & G.) 


Turris n. sp. cf. kaiparaeiisis Marsh, was found in a road-cutting 
20 chains west from the store at Ngainatapouri. 

The following Mollusca were obtained from outcrops of shelly lime- 
stone on the road for two miles north of Mr. Mee’s house at Kapara : — 

fAfudlla n. sp. cf. hehera Mytilus sp. 

"^Ananiia trigonopsis Hutt. i Paphia (Ruditapes) n. sp. (longer 

Crepidula incurva Zitt. (very large) j than intennedia) 

'^Glycynieris laticostcda (Q. & G.) Turritella n. sp. (four spirals) 
(inflated) j *V enericardia purpurata (Desh.) 

'^Macira ordinaria E. A. Smith j *Zenatia acinai^es Q. & G. 

Mydora sp. (inside of left valve) ' 

The fossils listed below are from shelly limestone outcropping on the 
Upper Waitotara Valley Road, between Rawhitiroa Road and the waterfall 


Atrina sp. 

*Calliostoma selectum (Chemn.) 
*Calyptraea tenuis (Gray) (very large) 
Cardium spatiosutn Hutt. 

Chione cf. subsulcaf^i Sut. 

Crepidula incurva Zitt. 

Dosinia sp. 

*Olycymeris laticostata (Q. k G.) 
'\Glycyfneri8 manaiaensis Marwick 
Glycymeris n. sp. (like manaiaensis 
but very inflated) 


Lucinida dispar Hutt. ? 

*Mactra ordinaria E. A. Smith 
Marcia cf. sulcata (Hutt.) 

Modiolus sp. 

^Ostrm ingens Zitt. ? 

Paphia {Ruditapes) n, sp. (longer 
than intermedia (Q. G.) ) 

^Pecten triphooki Zitt. 

*Protocardia pulchella (Gray) 
TurriteUa n. sp. cf, fulmifiata Hutt. 
*Venerimrdia purpurata (Desh.) 
^Zenatia acinaces (Q. k G.) 


The reference of the beds containing these fossils to their position in 
the classification appended below of Tertiary strata in Taranaki and west 
Wellington presents no difficulties. 


Bedt in Taranaki and Wett Wellington. 

Stage Name. 

Group Name. 

(^aatlecliff beds . . 

Castleoliffianf . . 

1 

Nukumaru beds. . 

Nukumaruanf 

y Wanganuian.! 

Waipipi beds 

Waitotaranf . . 

J 

Onairo beds 

Tongaportttu beds 

^ Taranakian 

Taranakian.il 

Mokau and Mohakatino beds 

Awamoant 

Oamaruian.} 


X Thoniion> lUge md groiip nMnoi. See Trant, If.Z, Inst., vol. 48, pp. 2 S- 40 , idle. It It 
stated in A.£. Q$oi. Surv. PaL BuU. No. JO, p. 48, that the Waltotaran etnye may be divided into the 
Nuktimanian and Waipiplan ; but this cannot be done, for Thornton in the paper cited above doe* not 
Include the Nnktiinaru nMi in the Waitotarau. 

I Bee J. Habwiox, Tram. NS. Imt., vol. 65, p. 191, 1924. 

It The reaeont for making the TongaTOrutu and the Onairo «eriee employed in N.£. Goal, Sarv. 
f7Ch Ann. Hop., p. 7) a new group are detailed In the bulletin on the Tongaporutu-^Ohura Subdivleioii, 
now in pfeparatlon. 
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On field evidence the beds from Sexton Creek, close to the junction 
of Mangawhio and Upper Waitotara Valley Roads, near Mr. Annabeirs, 
and near Ngamat/apouri, belong to one horizon. The common shells at 
this honzoTi- - Ahithoe rnorganiy Cardium spatiosuniy Glycymeris munaiaettsis, 
MHthu neozelanicay OlimUa neozelanicay Ostrm ingemy Pecten orawfordu 
P. iriphookiy and Polinices m:nloide« — are also common in the Waipipi beds* 
and are not found in the younger beds ; also, eight species have hitherto 
been found only in the Waipipi beds. Of the remainder, fourt<?on are new 
species ; and, of the other twenty-eight, those that are not new species 
occur also in younger beds — Castlecliffian or Recent. 1'he above evidence 
indicates that the beds are Waitotaran. In the field the stratigraphic 
position of the strata near Kapara and the waterfall in relation to those 
down-stream is uncertain. Since the beds at these two localities contain 
forms which are either new species or occur in the Waitotaran, they also 
can be correlated with the fossiliferous beds of the Waitotaran. On the 
other hand, the above conclusions do not agree with that obtained by 
the percentage method of correlating. The total fauna from this district 
contains fifty-three species, of which seventeen, or 32 per cent., are still 
living, whereas 48 per cent, of the fossils in the Waitotaran in the coastal 
section are Recent. This difference may be due to the smaller fauna from 
Waitotara Valley, for, since the extinct species, as it happens, are the 
comiuon shells, further collecting may increase the percentage of Recent 
ones. 

Since the bed of the river from Te Rere-o-Haupa Waterfall rises fairly 
rapidly to its headwaters, it is unlikely that beds lower than the Waitotaran 
occur farther up the Waitotara Valiev than the part examined by the 
writer. 

A collection made by Park (1887) from the limestone caves near Mangaio 
(fifteen miles north-east of Ngamatopouri), on the Wanganui River, about 
four miles above Pipiriki, is probably from the Waitotaran. The fossils, 
identified by Dr. Marwick, are : — 

*Calyptraen tenuis (Gray) (large) Olit)ella sp. 

*l)osmia subrosea (Gray) ■ ^Protocardia pnlchella (Gray) 

Glycymeris cf. niatiaiaensis Marwick j *Solariella egena (Gould) 

*MacJra ordinaria E. A. Smith ! *Solariella n. sp. near egena (Gould) 

All these except the Solaridla are abundant in the Waitotaran. 
SolarieMa egena is not found on the coast below the Castlecliff beds. Tims 
the area occupied by Wanganuian strata in south Taranaki and west 
Wellington can be extended from the coast-line in a northerly direction 
roughly to a line stretching from Hawera to the headwaters of the 
Waitotara, and across to the Wanganui River a few miles above Pipiriki. 

The nearest point where the writer has collected fossils from the 
Onairo series to the fossil localities near the head of the Waitotara is 
in the Whangamomona Stream, below Whangamoinona Township, distant 
sixteen miles due north. It would be interesting to explore the unmapped 
area between the head of the Waitotara and the Whangamomona in order 
to ascertain the relation of the two grou^ of strata. Unfortunately, this 
area is rugged, and for the most part covered by bush. 

There is a cold spring about 2 chains from the mouth of Se;vton Oeek ; 
it is about 9 ft. away from and about 3 ft. above the bank. The spring 


♦ Many of the facU ooncerning the Waipipi beda were aapplied by Dr. J. Marwick. 
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has a flow of a few gallons per minute, and smells strongly of sulphuretted 
hydrogen. The water was analysed by the Dominion Analyst, with the 


following result : — 

Parts per 100,000. 

SiUoa (SiOa) . . . . . . . . 2-00 

Aluminium (Al) 0*00 

Iron (Fe) . . 0-07 

Calcium (Ca) . . 4*30 

Magneiium (Mg) 1 *30 

8o£um (Na) . . 3*06 

Chlorine (Cl) . . 4*26 

Sulphuric -acid ion (SO 4) 10*10 

CarDonic*aoid ion (HCO3) 11*60 

Total solids . . . 37*17 

Ionic sulphur (S) . . . . 0*019 

Ionic hydrogen (H) - . 0*001 

These may be combined as follows:- 

Sodium silicate (Na20.4Si02) . . 2*5 

Aluminium sulphate (Al 2(864)3) . . 4*0 

Iron bicarbonate (FeH3(C03)2) . . 0*2 

Calcium sulphate (CaSO^ . . 9*6 

Calcium bicarbonate (CaH2(C03)2) 0*0 

Magnesium bicarbonate (li^H2(C03)2) 8*0 

Somum chloride (NaCI) .... 7*0 


Hydrogen sulphide 0*02 


Sulphuretted hydrogen is not uncommon in springs of meteoric origin, 
and where rising through marine sedimentary rocira is most probably 
formed by the action of acid waters on iron sulphide (Clarke, 1920). 
(.'unningham Craig (1914) points out that in many oilflelds it is formed by 
the action of water upon sulphur compounds in the petroleum. As aii 
isolated occurrence it has no value as an oil-indication. 

Literatxjbe cited. 

1887. J. Park, On the Upper Wanganui and King-country. Rep, Oeol. Explor, durinq 
mM7, vol. 18, pp, 171-72. 

1914. £. H. CURMUVOHAX Cbaio, OU^finding p. 106. 

1020. F. W. Clabke, Data of Q^hemistry. U,S, Geol, Surv, Bull, 696 , p. 679. 

1920. P. Mabshaix and B. Mubhoch, Tertiary Bocks near Wanganui. Trane, N,Z, 

vol. 62, pp. 116-28. 

1921. P. Mabshall, Tertiary Books near Hawera. Trane, N,Z, Inst,, vul. 63, pp. 86-96. 
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Sismifieance of Fossils from the Huiroa Oil-bore, 

Taranaki. 

By L. I. Grange, M.Sc., F.G.S., N.Z. Geological Survey. 

\Read, by permiMmon of the Director of the S.Z, GeotogmU Survey, before the WeMington 
Philosophical Society, 10th October, 1923; received by Editor, 0th October, 1924 ; 
issued separately, 31st March, 1926. { 

Three shells from between the depths of 4,550 ft. and 4,760 ft. in the 
Huiroa oil-bore (twenty-four miles south-east of New Plymouth, or fifteen 
miles by a road north-east of Stratford), forwarded to the Geological 
Survey in 1916 by Mr. J. Henchman, and identified by Mr. H. Suter,* are 
now classed by Dr. Marwickf as — 

Aethocola cUftonensis Marwick, 

Streptopdma henchmani Marwick, 

Turrit^ carlotiae Watson (still living). 

These fossils can be used to refer the beds from which they came to their 
place in the Tertiary succession recognized in Taranaki (see p. 317). 
The most important for this purpose is Streptopelma henchmani,t which 
has been collected by the writer on the coast between Pukearuhe and the 
mouth of Onairo Stream — ^the only locality besides the bore in which it is 
known to occur- in beds belonging to the lower 1,400 ft. of the Onairo 
series. Aethocola diftonensis ranges from the Onairo series down to the 
underlying Tongaporutu series, and the Recent species Turritella carloUae^ 
according to Dr. Marwick, also ranges down to the Tongaporutu series. 
The above evidence thus indicates that the bottom of the well, at 4,921 ft. 
(or about 4,250 ft. below sea-level), is probably still in the Onairo series, 
though possibly in the Tongaporutu series. The stratigraphical evidence 
tends to place the bottom of the bore at least as low as the base of the 
former series. 

Since at New Plymouth only the Onairo beds have yielded oil— deep 
boring into older strata having so far proved unsuccessful — a knowledge of 
the position of the base of the Onairo series will be of use in testing this 
known petroliferous series in other parts of Taranaki. About 2,000 ft. of 
Onairo beds is expewed on the coast as far west as a point six miles east 
of the mouth of the Waitara ; and if roughly the same dip is maintained, 
and no big faults displace the strata, the base of the series lies at about 
4,000 ft. below sea-level at New Plymouth. A line drawn south-east from 
New Plymouth to a point a little to the north-east of the Huiroa bore is 
believed to indicate approximately the base of the Onairo series at 4,000 ft. 
below sea-level. To the north-east it lies at shallower depths, reaching sea- 
level at the southern end of White Cliffs. 

Any fossils, even if fragmentary, obtained during drilling in Taranaki 
are of interest, and some may be of value in determining the position of the 
beds penetrate. 


* N.Z. €M, Surv. Pd, BuU. No, 8, p. 24, 1921. 

t For deioription of the first two species see paper hy Dr. Marwick at page 821. 

{ Termed VtreoneHa n. sp. in N,Z, Qed, Surv, ifih Ann, Rep,, Parliamentary 
Paper 0.-2o, p. 8, 1923. 
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Fossil Mollusca from the Waihao Greensands. 

By R. S. Allan, M.Sc., Otago University. 

[Bead before the Otago Instituief 9th December, 1924 ; received by Editor, 31st Decembtr, 
1924; issued separately, 3Jst March, 1926. \ 

Plates 7«, 77. 

The present paper deals with fossils collected in the Waihao area. The 
writer is greatly indebted to Mr. H. J. Finlay and t<o Dr. J. Marwick for 
help in connection with nomenclature. 

Family APORRHAIDAE Philippi. 

Perissoptera (Hemichenopus) thomsoni n. sp. (Plate 70, fig. 1.) 

This interesting shel^ is, unfortunately, very incomplete, only the spire 
being preserved. Dr. Marwick has kindly examined if for the writer ; 
he remarks, “ The gasteropod is certainly an Aporrhaid, belonging to th(» 
same group as Dmolonia, but without the complete aperture it would b(‘ 
hard to say which genus it most resembles. Hetniclenopus Steinmann and 
Wilckens is a Magellanian Tertiary subgenus of Perwsoptera^ whieli may 
have to be considered. Dr. Marshall say he does not think it is D. zdandica 
Marshall, the whorls being less convex. Hemichenopus differs from Peiis- 
soptera in having only spiral ornament, and in this respect your shell is 
of intermediate development; but until the aperture is known it would 
be rash to lay much weight on the generic affinities.” 

A description of the spire is as follows : — 

Six early whorls and a worn featureless protoconch are preserved. 
Whorls rapidly increasing in size. Older whorls almost straight, slightly 
concave above, slightly convex below, ornamented with close even spiral 
cords about 20 per whorl, interstices of same width with very fine spirals ; 
keel obsolete. Earlier whorls becoming strongly keeled immediately above 
well-marked suture. Keel ornamented with oblique nodules which become 
more prominent towards protoconch. Spiral cords crossed by oblique 
curved growthrlines. Spire-angle 40®. Length of first six whorls 22 mm. : 
width of sixth whorl, 13 mm. 

Locality . — Waihao Downs (Bortonian). 

In a paper road before the Australasian Association for the Advance- 
ment of Science, 1924, the writer has proposed the new stage name 
Waimateian for the period represented by the Waihao greensands— 
i.e., pre-Waiarekan. Further, the Waimateian stage has been subdivided 
into — (a) the Tahuian substage, with the type locality at McCullough’s 
Bridge, Waihao River; and (h) the Bortonian substage, with the type 
locality at Borton’s, Waitaki River. Both substages are based solely on 
the contained mollusca. 

Family ARCHITECTONICIDAE H. and A. Adams. 
Architectonica marwicki n. sp. (Plate 76, fig. 2.) 

Shell small, disooidal, spire more elevated than A. ngaparamauf Suter. 
Sculpture of many fine noddar spirals, giving a highly ornamented surface ; 

^ a strong spiral a^ve the suture. Body-whorl with a strong median spiral 



Allan. — Fossil MoUiisca from the Waihao Greemands, 


339 


rib dividing it into two parts, each of which has three smaller spirals. 
Periphery strongly keeled, monilifonn, nodular ribs crossed by faint radiate 
growth-lines. Base with nodular spirals, most distinct next to umbilicus. 
Spire slightly elevated. Protoconch fiat, worn. Whorls 5, regularly 
increasing. Suture inconspicuous. Umbilicus deep with steep sides, 
showing all the whorls. Aperture broken, 
llolotype in author's collection.’*' 

Height, 2 mm. ; diamet/er, 7 mm. (holotype). 

LocMty . — Waihao greensands, Waihao Downs (Hortonianb 
Differs from A. nyapaiaeiisis in the more steeply descending umbilicus, 
completely nodular sculpture, and the more elevated R])ire. 


Family EULIMIDAE Adams. 

Eulima waihaoensis n. sp. (Plate 76, fig. 3.) 

Shell large, smooth, subulate. Whorls 14, body-whorl large in com- 
parison. Sides almost straight, very slightly convex, suture not marked. 
Protoconch worn. Ornamentation of faint growth-lines (»nly. Aperture 
narrowly ovatc^, entire, angulate posteriorly, slightly wider in front ; outer 
lip sharp, inner ii]> slightly thickened. Varices quite irregular in develoj>- 
ment. 

Holotype in Dominion Museum, collected by 8. H. Cox, 1924, and 
forwarded to the writ-<‘r for study by Dr. J. A. Thomson. Paratypes in 
the author's collection. 

T^ength, 18 mm. ; width, 5 mm. (holotype). 

1^^%. -McCullough s Bridge, Waihao (Tahuian). 


Family FASCIOLARIIDAE Adams. 

Fusinus modestus Marshall and Murdoch. 

Dr. Marshall (Trans. N.Z. Jnst., vol. 54, p. 118, 1923) records this species 
from McCullough’s Bridge. 1 can find no description of this shell, and it 
appears to be a nomen nudtnn inadvertently introduced by that writer. 

Fusinus bensoni n. sp. (Plate 76, figs. 4a, 45.) 

Shell large, fusiform, with high turreted spire, axially oostatc and spirally 
lirate. Sculpture of heavy radiate pointed nodules, strongest about middle 
of whorl, obsolete above and below suture; 9 nodules on body-whorl. 
Spiral sculpture of numerous coarse and fine ribs ; the most pronounced 
rib at convexity of whorls, where it crosses the highest point of nodules. 
Spirals crossed by faint growth-lines. Spire acute, turreted, less than one- 
third total length. Protoconch worn. Suture deep, slightly undulating. 
Whorls 6, regularly descending, carinated a little below middle ; body- 
whorl two-thirds entire length, contracted below. Aperture oval, channelled 
above, with long straight canal. Outer lip moderately thick, angled above, 
then convex, contracted below, litrate inside. Columella concave above,* 
convex below. Inner lip narrow, nacreous, as a fine cord anteriorly. 

* Owing to the departure of the writer to England, and the consequent dispersal of 
his ooUeotion, the holotypes referred to above ae author’s colfeotion” are now 
deposited in the Finlay oolleotion. The types of the Naticidac and Volutidae mentioned 
in Dr. Marwick’s papers (Trans. N.Z. Inst., vol. 66, pp. 646-70 ; vol. 66, pp. 259-303) as 
being in Mr. R. S. Allan’s oolleotion are now deposited in the oolleotion of the New 
Zealand Cfeoiogioal Survey. 
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Holotype and paratvpes in author’s collection. 

Height, 46 mm. ; diameter, 15 mm. (holotype). The laigest specimen 
collect^ is incomplete, but has a diameter of 22 mm. 

lAHxdity , — ^Waihao greensands, Waihao Downs (Bortonian). 

This fine species is named in honour of Professor W. N. Benson, B.A., 
D.Sc., P.G.S., of Otago University, to whom the writer is greatly indebted. 

Fusinus delicatulus (Marshall and Murdoch). 

1923. VertxmeUa ddicaHUa M. k M., Tram. N.Z, Imt.^ vol. 54, p. 123, pi. 14, 
figs. 3, 4. 

This species is evidently closely related to F. solidus, and may prove 
to be a synonym of it. The axial sculpture seems rather variable. 

Locality, — ^McCullough’s Bridge, Waihao (Tahuian). 

Verconella formosa n. sp. (Plate 76, fig. 7.) 

The paratype of Surcula serotina Suter (N.Z. Oeol. Surv. Pal. Bull, (i, 
pi. 6, fig. 16) is clearly a different shell from the holot}T)e (fig. 12, loc. cU.). 
S. serotina is described from Waihao Downs, but does not occur at 
McCullough’s Bridge, whereas the paratype is from McCullough’s Bridge. 
Dr. Marwick considers that this new species is identical with Suter s 
paratype, and places it provisionally under Verconella. 

Shell of medium size, fusiform, spirally lirate and axially ribbed. Whorls 
5, keeled, ornamentation of numerous spiral cords, interstices finely lirate ; 
crossed by axial ribs most prominent at keel ; ribs obsolete on base of body- 
whorl. Growth-lines show a rounded turrid sinus. Suture deep, bordered 
below by a band without ribs. Protoconch worn, of 2| whorls ; first whorl 
with numerous small axial ribs. Aperture ovate, anterior canal short 
(incomplete), open. Outer lip broken ; inner lip with thin callus. 

Holotype in author’s collection. 

Length, 20 mm. ; diameter, 8 mm. (holotype). 

Locality. — ^McCullough’s Bridge (Tahuian). 

Verconella spiralis n. sp. (Plate 76, fig. 9.) 

Shell moderately small, brolly fusiform ; spfre turriculated, axially 
costate and spirally lirate. Sculpture : Protooonch smooth, of 2^ whorls ; 
succeeding whorls with prominent axial ribs running from keel to suture 
below, these tend to become obsolete near base. Bibs rounded, interstices 
of same width, 19 on body-whorl. Spiral sculpture of many fine dense, 
ribs, finer ribs alternate with coarser ones. Spire turriculate, half length 
of aperture. Whorls 4, regtdarly increasing, keel above middle ; slightly 
convex below keel, rapidly descending to suture above. Body-whorl 
contracted at base. Suture impressed, maigined below by a band without 
axials. Sinus broadly rounded. Aperture slightly oblique, elongate-ovate, 
canal broken below. Columella vertical, bent to left below. Inner li)> 
narrow, pointed below. 

Holotype in author’s collection. 

Height, 22 mm. ; diameter, 10. mm. (holotype). 

LocalUy . — Waihao greensands, McCullough’s Bridge, Waihao River 
(Tahuian). 

Verconella uttleyi n. sp. (Plate 76, fig. 6.) 

This species agrees in shape, protoconoh, and apertural detail with 
V. spiralis n. sp. The sculpture is much heavier and the axial ribs more 
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pronounced, 13 on the body-whorl; 14 main spiral ribs on penultimate 
whorl ; interstices narrower with finer cords. 

Holotype in author’s collection. 

Length, 24 mm. ; diameter, 12 mm. 

Locality . — “ Island sandstone ’* beds, lower Waihao River (Bortonian). 

** Belophos ” incertus (Marshall). (Plate 76, fig. 8.) 

1019. Bdophos inceftus Marshall, Trans. N.Z. Inst., vol. 51, p, 229, pi. 15, fig. 3. 
This species is figured from a McC^ullough’s Bridge. (Tahuian) specimen 
to show its close relationship to the three species of “ VerconeUa ” here 
described. Dr. Marshall’s original figure was from a specimen which had 
lost the long canal. Belophos has a deep anterior notch and this species 
has none, but, as a revision of the family will probably provide a new 
generic name for the whole group of those forms, Marshall’s classification 
may remain for the present. 

Latirus (Pcristernia) neozclanicus (Suter). (Plate 76, figs. 6a, 56.) 

1017. TtLdkla neozelaniea Suter, N.Z. Oeol. Surv. P(d. Bull. p. 17, pi. 11. 
figs. 17. IH. 

Several fine specimens of Tudicla neozelaniea Suter were collected by the 
writer from Waihao Downs and were oxanuned by Dr. Marwick. He 
considers that the flat spire is like Tudicla^ but the aperture is more 
important and is closer to Perisiernia, a subgenus of Latirus, as there is n 
strong fold at tin* bottom of the columella. Probably a new generic division 
is required for this shell. 

Family MITRIDAE Adams. 

Conomitra inconspicua (Hutton). (Plate 77, figs, la, 16.) 

1885. Mitra incmispicuu Hutton, Tram. N.Z. Jmt., vol. 17, p. 326, 1884. 

1887. Miira inconspicua Hutton, Proe. Linn. Soc. N.S.W. (2), vol. i, p. 212. 
1886. 

1015. Mitra inconspicua Hutton : Suter, N.Z. Otcl. Surv. Pal. Bull. 3, p. 20, 
pi. 4. fig. 7. 

1924. Conomitra inconspicua (Hutton) : Finlay, Trans. N.Z. Inst,, vol. 55, 
p. 468, pi. 50, fig§. 2a, 26. 

Dr. Marwick comments : ** Hutton gave as localities Mount Harria 
and Waihao greensands. Suter says the type is from Mount Harris ; but 
I have seen the two specimens in the Canterbury Museum labelled 
‘ holotype ’ and ‘ })aratype,’ and they are undoubtedly from the greensands. 
1 have not seen this species from an Awamoan horizon.” 

Looaitiw. — McCullough’s Bridge (Tahuian) and Waihao Downs 
(Bortonian). 

Conomitra apicicostata (Suter). 

1017. VsxiUum apicicosMum Suter, N,Z. Owl, Surv. Pal. BuU. 5, p. 27, pi. 12,. 
fig. 5. 

Locality. — ^McCullough’s Bridge, Waihao River (Tahuian). 

Vexillum parki n. sp. (Plate 77, fig. 2.) 

Shell small, fusiform, turreted. Sculpture of spiral cords, strongest on 
keel, nearly obsolete near base of body-whorl ; spiral oords crossed by 
axial ribs, well developed on spiral whorls, feebly developed on body-whorL 
Spire-whorls with prominent median keel. Sinuous growth-lines ornament 
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hody-whorl. Spire turroted, slightly shorter than aperture. Protoconch 
worn.. Whorls 6, regularly increasing. Suture deep. Aperture oblique, 
narrow, truncated posteriorly, produced int»o a short canal in front. Outer 
lip broken. Columella oblique, with 4 plaits, the anterior being poorly 
developed. 

Holotype in author's collection. 

Length, 15 mm. ; diameter, 6 cm. (holotype). 

Locality. — McXhillough’s Bridge, Waihao (Tahuian). 

This species is related to V. ligatum Suter from Wharekuri, and to 
y. rutidohnmm Suter from Mount Horrible. It differs from the former in 
spiral ornament, and from the latter in possessing fewer axial ribs and 
<lifferent shape of whorls. 

Family (^ANC^ELLARTIDAE Adams. 

Uxia ? marshalli n. sp. (Plate 77, figs. 3a, 36.) 

Shell small, subturriculate, heavily sculptured. Sculpture of heavy 
axial ribs, 11 on body- whorl. Spiral ornamentation of strong cords separatiul 
by much finer threads ; the whole surface aj)pears cancellated ; 9 main 
spirals on body-whorl. 

Holotype with 4 whorls (broken at apex) ; paratype with 5 whorls and 
a worn globular protoconch. Whorls convex. Suture deep. Aperture 
subtrigonal, with a short open anterior canal. Outer lip varicose, cremate 
within. Columella with 3 plaits, the anterior being absorbed in the twist 
of columella. 

Holotype and paratype in author's collection. 

Length — holoty)>e, 10 mm. ; paratyjie, 12 mm. Diametc*r— holotype, 
5 mm. ; paratype, 6 mm. 

Dr. Marwick makes the following comments : “ Cossmann says that the 
canal of Vxia has a notch * aasez frofo^nde" but tliis is not borne out by lus 
figure of the genotype. Vxia has a posterior plait on the parietal wall 
just as this species has.^* 

If this determination is found to be valid, this is the first record of Vxia 
from the Tertiary beds of New Zealand. 

Locality.— Waihao greensands, McCullough's Bridge, Waihao River 
(Tahuian). 


Family OLIVIDAE d'Orbigny. 

Ancilla morgani n. sp. (Plate 77, figs. 4a, 46.) 

Sculpture consists of moderately fine lamellose growth-lines on the smooth 
part and on the sunken lower band, those of the latter band being inclined 


Dbsoriptiok of Plats 76. 

Fig. 1. — PtrisBopUm {Hemichenopvs t) thomMni n. sp. Waihao Dowiib. x 2. 
Fig. 2,^Architect<}nica marwicH n. sp. : holotype. McCullough’s Bridge. 2. 
Fig. 3. — JBulima waihaoenaig n. sp. : holotype. . McCullough’s Bridge, x 2. 

Fto. 4a. — Fusinus btnaoni n. sp. : holotype. Waihao Downs, x 2. 

Fig. 46. — Futinus benmmi n. sp. : paratype. Waihao Downs, x 2. 

Figs. 5a, 5b. — Laiirus (Periatemia) neoxdanicw (Suter). Waihao Downs, x 1*5. 
Fig. 6. — Vercofulla Meyi n. sp. ; holotype. ’’Island sandstone.” x 2*6. 

Fig. 7. — VerconeUa formoaa i\. sp. : holotype. McCullough’s Bridge. > 2*6, 

Fio. 8 . — Stlophos incartM Marshall* McCullough’s Bridge, x 2*5. 

Fig. 9. — VerconeUa epiralie n. sp. ; holotype. McCullough’s Bridge, x 2*6. 
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Plate 76. 
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Plate 77. 






Allan. — Fossil Mollusm from the Waihao Greensands . 


343 


at a slight angle to those above ; these are crossed by exceedingly fine 
spiral striae ; above the smooth band the spire is covered with caUus of 
pearly lustre. Spire ei^ual in height to aperture, acuminate, outlines 
straight ; angle of spire less than 6()^. Protoconch small, concealed. 
Whorls 4 ; spire-whorls straight ; body-whorl convex, restricted at base. 
Smooth band slightly less than one-third height of shell. Width of sunken 
band one-quarter that of smooth band and separated from it by a groove. 
Aperture half total height; almost rectangular in outline, with a constriction 
above, deeply notched at base. Outer lip only slightly convex. Columella 
and inner lip as for A. vmkopiroensis. 

Hulotype and numerous paratyjies in author's collection. 

Height, 17 mm. ; diameter, 7 mm. Aperture — height, 8 mm. ; breadth, 
3 mm. (holotype.) 

Locality, -Wailuvo greensands, McCullough’s Bridge, Waihao River, 
South Canterbury (Tahuian). Also from the Bortonian beds of Waihao 
Downs. 

This species is nearest to A. waihofiroensis (Suter) -in fact, the shell 
from Waihao was called A. waikopvroemis by Suter (N.Z, Geol. Surv. Pal, 
Bull. 5, p. 42). It differs from A. waikopiroensis (Suter) in the following 
points : The new species is much narrower in ])roportion to the width ; 
the base is much more constricted ; the aperture is distinctly less oval 
and the outer lip less convex ; the chief character of distinction is the 
relatively very broad depressed band below the smooth area. 

Family TURRIDAE H. and A. Adams. 

Gemmula bimarginata (Suter). 

1917, Tunis hinmrginatus Suter, N.Z. 8urv. Pal. Bull. 5, p. 44, pi. f), fig. 13. 
Locality. — McCullough’s Bridge (Tahuian). 

a 

Gemmula complicata (Suter). 

1917. Tunis compUcalus Suter, N.Z. Otol. Surv. Pal. Bull. p. 46, pi. 6, tig. 14. 
Locality. — McCullough’s Bridge (Tahuian). 

Gemmula duplex (Suter). 

1917. Tunis (htple.v Suter, N.Z. Geol. 8urv. Pal. Bull. J, p. 46, pi. 6, fig. 16. 
Locality. — McCullough’s Bridge (Tahuian). 


T)X80RIPTn>W OF Flatk 77. 

Figs, la, 16. — Crmomr^a tnron«picua (Hutton) ; topotypes. McCullough h Bridge, x 2*3. 
Fro. 2.— Fact Warn parici n. »p. •. holotype. McCullough’s Bridge, x 2. 

Fig. 3a. — Uxia ? marskalH n. sp. : holotype. MoCXillough's Bridge, x 3. 

Fig. 36. — Vxia f marshalU n. »p. : paratype. McCullough’s Bridge. X 3. 

Fio. 4a. — Ancilla morgani n. sp. : holotype. McCullough’s Bridge, x 2*5. 

Fig. 46. — AncAUa mortiani n. sp. : paratype. McCuUough’s Bridge, x 2*6. 

Fig. 5. — Paraayrinx finlayi n. sp. : holotyjie. MoCHiUough’s Bridge, x 2*3. 

Fig. 6. — Conus (Conospira) tahuensis n. sp. ; holotype. McCullough’s Bndge. x 2*6. 
Fig. 7. — CucuUaea waihaoensis n. sp. : holotype. Waihao Downs, x 1*3. 

Figs. 8a, 86. — Limopsis waihaoensis n. sp. : holotym. McCullough’s Bndge. x 3*6. 
Fio. 9a. — Nuculana belluloides n. sp. : holotype. MoCullough’s Bridge. X 2*6. 

Fio. 96. — Nuculana b^iUoUUs n. sp. : paratype. McCiillough’s Bridge, x 2 6. 
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Parasyrinx finlayi n. sp. (Plate 77, fig. 5.) 

Shell small, elongate-fusiform, very strongly keeled. Sculpture : The 
prominent keel is high on body-whorl but at about middle of succeeding 
whorls ; in both cases its edges are serrated. Body-whorl spirally lirate 
below keel. Upper three spirals wide apart, middle one strongest. Towards 
base spirals are closer together and more numerous ; they are broken into 
nodules by radial growth-lines. Except for margined suture, spire-whorls 
show only very faint spirals. Sinus above keel, and is deep, broad, and 
rounded. Spire produced, slightly longer than aperture. Protoconch f)f 
two smooth and convex whorls. Whorls 5, regularly increasing, concave 
above and below suture, base contracted below. Suture margined abov(» 
by a strong cord. Aperture long, ovate, contracted below into a long open 
canal which is not complete. Outer lip sharp and thin, with well-developed 
sinus. Columella straight. Inner lip narrow as thin enamel. 

Holotype in author’s collection ; paratype in Dominion Museum, collected 
by Dr. J. A. Thomson, 1917. 

Length, 17 mm. ; diameter, 7 mm. (holotyjie). 

Locality , — Waihao greensands, McCullough’s Bridge, Waihao (Tahuian). 

This is “ Antdsifosyrinx n. sp.” of Suter (N,Z, Geol, Surv. Pal. Bull, 8, 
p. 66, 1921). 

Family CONIDAE Adams. 

Conus (Conospira) tahuensis n. sp. (Plate 77, fig. 6.) 

Shell fusiform. Sculpture consists of growth-lines showing a rounded 
sinus above keel. First whorl with traces of axial nodules ; later whorls 
ahow traces of spiral ribs. Spire elevated, staged. Whorls 5 ; keel high 
in body-whorl but below centre on succeeding whorls. Protooonoh of 2 
whorls, probosoidiform. Suture impressed, margined below. Aperture 
long, oblique, slit-like, with an open canal. 

Holotype in author’s collection. 

Length, 20 mm. ; diameter, 6 mm. (holotype). * 

Locality, — McCullough’s Bridge, Waihao River (Tahuian). 


Family LBDIDAB Adams. 

Nuculana solenelloides (Marshall). 

1919. Sartpta solendlaidea Marshall, Tran*. N.Z, Jnat,, vol. 51, p. 233, pj. Jr>, 
figs. 4, 6, 6. 

This Hampden species was recorded from McCullough’s Bridge by Dr. 
Marshall (1923), and was collected by Dr. Thomson in 1917. According 
to Mr. Finlay, it would be more suitably located in the genus Nuculana. 

Nuculana belluloides n. sp. (Plate 77, figs. 9a, 96.) 

Shell small, ovate, equivalve, inequilateral. Beaks approximate, slightly 
behind anterior tihiid. Anterior end shorter, rounded ; posterior margin 
elongated into a sharp beak, dorsal surface concave ; ventral margin gently 
rounded. Lunule inmstinct, escutcheon distinct, lanceolate bounded by a 
rounded ridge, obliquely longitudinally striate. Sculpture of numerous fine 
oonoentric fol^. Interior (from paratype) shining, smooth ; teeth small, 
numerous ; lesilium small, triangiwr ; i^duotor-soars shallow ; pallial line 
simple ; margin simple. 

Holotype and paratypes in author’s collection. 
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Length (holotype, two valves), 10 mm. ; breadth, 5 mm. ; thickness, 
3 mm. 

Locality, — MoChillough’s Bridge (Tahuian). 


Family ARCIDAE Dali. 

Cucullaea waihaoensis n. sp. (Plate 77, hg. 7.) 

The description is taken from the holotype — a beautifully preserved left 
valve. 

Shell large, thick, somewhat variable in outline, subquadrangular. 
Anterior margin slightly convex, rounded ; posterior dorsal margin almost 
straight, very slightly rounded. Posterior ventral margin well rounded. 
Posterior much wider than anterior. Interior porcellaneous, showing faint 
radial striations inside (i,c., dorsally to) pallial line, which is simple and 
well defined. Anterior adductor triangular ; posterior adductor larger, 
quadrangular, raised. Margin with many narrow pointed crenulations. 
Hinge-line straight ; hinge-plate solid, lower margin concave. Central 
taxodont teeth small, numerous ; lateral teeth well marked, varying from 
4 to 6 in number, 3 or 4 well developed. Lateral teeth grooved or pitted 
vertically. Area triangular, with fi incised ligament-pits running obliquely 
from umbo, which is uncurved and directed anteriorly. Area ornamented 
with striae parallel to hinge-line. Ornamented with radial ribs crossed by 
much finer concentric striae, giving a reticulate pattern. 

Holotype, from Waihao Downs (Bortonian), in the writer’s collection. 

Measurements of holotyjie (left valve): Length, 6*8 cm.; breadth, 
5*8 cm. ; thickness, 2*5 cm. 

Occurs also in the Tahuian beds at McCullough’s Bridge 

Relations. — C. waihaoensis differs markedly from the Palaeoceno species 
from Wangaloa and Boulder Hill. It is also distinct from the common 
Awamoan shell C, aUenuata Hutton. It differs from the latter in the 
smaller sif.e, and especially in the marked difference in number and position 
of the ligament-grooves. 


Family LIMOPSIDAE Dali. 

Dr. Marshall (1923) records two species — Limops^is aurita (Brocchi) and 
Limopsis zitteli Ihering. 

Mr. Finlay tolls me that L. aurita is not a New Zealand shell, and 
that the shell so called should be referred to as L, zdatidica Hutton. 
Further, both L. zelandica and L, zitteU are known to be restricted to 
'' Miocene ” horizons. L, zelandica is characteristic of the Pukeuri beds, 
while L, zitteli is found typically at Target Gully, Oamaru. 

The Waihao specimens fall into two species, which Mr. Finlay has 
kindly described for me. 

Limopsis campa n. sp. 

Young shell irregularly orbicular, adult shell obliquely ovate, elongation 
occurring ventrally and posteriorly. Ligament area not long, of medium 
height; pit large, inequilateral; furrow prominent. Beaks very low. 
Concentric ornament of fine growth-lines. Badial ornament of numerous 
not Quite linear grooves over the whole surface. Posterior area a little 
frilled, with irregular grooves. 
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One of the chief characteristics of this species is the narrowness of the 
marginal bevelling ; the usual broad platform is so limited that it appears 
like a blunt edge. 



Limopsis ctimpa ri. h}». Hol(»tv|»e. 


[./. Marwick, del. 


Shell of moderate size ; type, 23*5 mm. in height, 25 mm. in length. 

ITolotype in Mr. Finlay’s collection. The writer has numerous meta- 
ty])es. 

Waihao gnfcnsands, Waihao Downs (Bortonian). 

Limopsis waihaoensis n. sp. (Plato 77, 6gs. 8a, 86.) 

Young shell irregularly orbicular, slightly more quadratic than in 
L, campa. Adult shell very small for the group, of somewhat similar 
shape and elongation to L. campa, but rather more oblique, thinner, and 
more inflated. The tumidity is, in fact, rather pronounced relative to the 
size of the shell. Ligament area as in L, campa, but the pit is small and 
either equilateral or compressed. Furrow rather weak. Beaks very low. 
Concentric ornament of uneven grooves and furrows, forming low ridges 
at the sides ; more pronounced than in L. campa. Radial ornament much 
finer and closer than in L. campa, almost obsolete over most of the surface 
but distinct ; fine and numerous threads are present on the posterior area, 
raised into frills on intersecting the concentric furrows. As in L. campa, 
the marginal bevelling is very narrow-even narrower than in that speci(is. 

Height, 6-6 mm. ; length, 7*6 mm. 

Holotype in Mr. Finlay’s collection. 

Locality, — Waihao greensands, McCullough’s Bridge, Waihao River 
{Tahuian). 
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Geology of Fossil Localities near Waipukurau, 
Hawke’s Bay. 

By J. Allan Thomson, D.8c., F.N.Z.lnst., Hutton Medallist, Director of 
the Dominion Museum. 

[Read before the Wellington Philoaophical Society ^ 8th October, W24 : received by EdiUrr, 
SI el December, JU24 : issued sejHiralely, 3Jst March, Vj2i}.\ 

As a fossil locality Waipukurau is known chiefly for the late Tertiary 
Bryozoa collected by A. Hamilton and described by A. W. Waters in 1887. 
The neighbouring townshij) of Waipawa is known chiefly for the record by 
A. McKay (1879) of an ammonite in the "chalk marls” of the Waipawa 
Gorge, which was supposed to prove the Cretaceous age of the Arnuri 
limestone. In 1919 Mr. E. K. Lomas read a paper (not published) to the 
Geological Section of the Wellington Philosophical Society, entitled “ Some 
Geological Observations in the Hatuma District,” and exhibited collections 
of fossils, mainly late Tertiary brachio})od8, from numerous localities near 
Waipukurau. In 1921-22, during a residence of over a year at the Pukeora 
Sanatorium, I was able to make extensive collections of fossils from its 
immediate neighbourhood. During the same period Dr. G. Uttley and 
Dr. J. Marwick collected in the late Tertiary bods farther north, and 
together we made two excursions in the country around Waipukurau. 
Dr. Marwick (1924) has already published an account of the fossil molluscs 
collected by him, only one species, however, from the Waipukurau 
area being included, and I have to thank him for the identifications 
published in this paper, including those collected by Dr. Uttley and 
himself. In point of number the Bryozoa easily come first amongst the 
fossils I collected, being numbered in many hundreds of specimens, and 
Brachiopoda come next, with over a hundred. The Bryozoa have been 
handed to Dr. G. Uttley for examination in connection with the general 
revision, which he has in hand, of the Tertiary faunas of that group. In 
the meantime, until lists of species are prepared, it seems desirable to give 
an account of the fossil localities in order to facilitate subsequent reference, 
and that is the primary purpose of this paper. The area closely studied 
and explored on foot lies within a circle of a mile radius from Pukeora^ 
Occasional motor and train journeys, however, enable a general outline 
of the broad structural and stratigraphical relationships of a much wider 
district to be attempted, and this may be of service in directing the atten- 
tion of geologists to a part of New Zealand which will amply repay more 
detailed investigations. 

The only geologists who have recorded their observations in the area 
are A. McKay (1877, 1879, and 1887) and H. Hill (1887, 1891, 1893, and 
1909), and in neither case are the writers particularly concerned with the 
area under discussion, but make brief mentions of the more important 
beds and geological features in papers covering a much wider area, excep- 
tion being made of Hill’s paper (1893) on the structure of the gravels of the 
Buataniwha Plains. McKay’s papers were written early in his career, 
when writing did not as yet come easy to him, and before he had developed 
fully the ideas on structure which his explorations in the Clarence Valley 
crjn^llized ; nevertheless, as in so many other districts in New Zealand, 
he laid a true foundation, and has proved to be correct in all but minor 
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points in stratigraphy and structure, while in regard to physiography it is 
of interest to recoid that in his paper of 1877 he gave a clear description of 
a stripped deposition plane or fossil peneplain on the greywacke rocks 
north-west of our area. Hill, in his numerous papers on the geology of 
Hawke's Bay, has given many valuable details in regard to the Tertiary 
rocks, but in our area he has not added much to McKay's account ; his 
most valuable contributions relate to the artesian systems in the various 
alluvial plains of Hawke’s Bay, a field in which he is the only authority, 
but with which we are here not concerned. His later paper (1909), on 
** The Great Wairarapa : A Lost River,” is entirely discounted by recent 
physiographical studies on the origin of the surface features throughout 
New 2^aland. 

The rocks which, in my former papers on the Clarence Valley and the 
Waipara and Weka Pass districts, I have grouped together as broadly 
accordant series under the name of Notocene, in southern Hawke’s Bay 
form two strongly discordant series, for which I propose the local names 
of the Waipukurau series for the Upper Tertiary members, and the Waipawa 
aeries for the Middle or Upper Cretaceous members. These correlate with 
the upper and lower parts of the Notocene of the South Island, the middle 
parts being missing. With this qualification it is possible, as in other areas, 
to divide the rocks into Prenotocene, Notocene, and Notopleistocene. 

, Prenotocene Rocks. 

Prenotocene greywackes, argillites, and the usual associated rocks form 
the Ruahine Range and its northern continuations lying to the west of 
Hawke’s Bay, and prejsumably form the floor of the Notocene rocks to the 
east. Within this area there is no intrinsic evidence as to their age ; 
doubtless, as in other parts of New Zealand, they are mainly Triassic, but 
may include strata from Permian to Lower Cretaceous. McKay has divided 
them, in the area between Masterton and Napier, into an older Rimutaka 
series and a younger Wairoa series ; but his main criterion appears to 
be the state of weathering of the included sandstones, which in turn is 
dependent on their porosity and their late physiographical history, and is 
not a valid criterion for stratigraphical separation without regard to these 
other factors. The greywacke series, according to McKay, project through 
the Notocene cover to the east in only one place between Woodville and 
Napier — viz., to the south of Takapau, as shown on his map (1877). 
I have, however, in 1914 recorded an outcrop a little to the north of Wood- 
ville, and there are probably others not yet discovered. In the case alike 
of the main ranges to the west and of these two inliers, contacts only with 
the younger Tertiary rocks are displayed, but no contacts with the older 
Waipawa series, and unless further inUers are found within the area occu- 
pied by the latter series its relationship to the greywacke series must remain 
a matter of inference. The evidence is clear enough that the Ruahine and 
northern greywacke ranges owe their present elevation to post-Notocene 
earth-movements (the Kaikoura oi:ogeny). Not only are roclra of the Wai- 
pukurau series deeply involved with the gre 3 rwaokes to the north-west 
of the Ruataniwha Plains, but a little farther north the mountains are 
capped with beds of limestone, which thus connect the Upper Tertiary 
rooks of Hawke’s Bay with those of the Taihape district to the west of 
the gre 3 rwacke mountains. Between the Waipukurau series and the grey- 
waokes, however, there is a profound unconformity, with close folding and 
peneplanation of the greywackes before the Upper Tertiary sea transgressed 
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over them ; judging from the history of other parts of New Zealand, the 
probabilities are that the close fol&ig antedated the deposition of the 
rocks of the Waipawa series ; but, as stated above, this must remain an 
inference until actual contacts are discovered between the two series. 

Waipawa Series. 

The attitude of the rocks of the Waipawa series proves that an orogenic 
movement of considerable magnitude took place within the Notocene. 
As mapped by McKay, under the name of “ Inoceramus beds/’ these rocks 
extend south-east from about Otane in a broad band to the sea-coast from 
Black Head, north of Porangahau, to some miles south of Cape Turnagain. 
They form, according to him, an undulating country of low hills, exhibiting 
a remarkable uniformity in rock characters — viz., chalk-marls with black 
bituminous marls full of scales of mica at one or two points. For the most 
part they dip at high angles to the east, and are shown on his sections as 
fairly closely folded, in contrast to the gentle dips of the rocks of the 
Waipukurau series which overlie them on the west. 

McKay’s description of these rocks as chalk-marls is quite inaccurate, 
and was due partly to his inexperience at this time and partly to his 
ex|>ectation that they must correlate with the Amur! limestone. The 
rocks in the Waipawa Gorge, to which he first gave the name of chalk- 
marls, are light-coloured, fine-grained, almost flinty, siliceous mudstones 
exactly similar to flinty mudstones in the Clarentian series in the Ward, 
Woodside, and Kekerangu districts of Marlborough, and bearing rare 
elongate brownish calcareous concretions similar to concretions in the 
Clarentian ; somewhat similar flinty mudstones are also locally developed 
in the Piripauan of the Weka Creek, Waipara district, but without con- 
cretions. I have tested these rocks in the Ward district with acid for lime, 
with entirely negative results. As described by McKay, these rocks contain 
rather poorly preserved Foraminifera and fish-scales, and dip steeply to 
the east or south-east. The supposed ammonite which he obtained from 
them was some years ago examined by Mr. H. Wood, of Cambridge, who 
reported that it was a crushed Nautiloid. Farther down the Waipawa 
River, on the north side of the road-bridge, there is a cutting exposing the 
rooks which he described as ** black bituminous marls full of scales of 
mica/’ The rocks, however, are not black, but dark purple, and they are 
covered on joint^planes and outcrops with a yellow sulphur efflorescence ; 
they agree exactly in appearance with the sulphur mudstones found in the 
daientian of Kekerangu and the Piripauan of the Waipara River, but, 
unlike them, contain recognizable Foraminifera. The peculiar lithology of 
theae two types of rock, Imown in New Zealand only in the Piripauan and 
Clarentian, is evidently the result of special conditions which prevailed 
during those stages, and gives good grounds, in anticipation of ezamina- 
tiou of the fossils, for correlating these beds with the Cretaceous members 
of the Notocene — viz,, with the l^ripauan or the Clarentian. 

In the Tuldtuld Kver below Waipukurau the rocks of the Waipawa 
series are dark mudstones of more ordinary nature, but harder than is usual 
amongst Tertiary mudstones in New Z^land. Similar dark mudstones 
outoiop at many points on the road to Porangahau, and there is a large 
disMct here awaiting exploration. Near Porangahau there is a road-metal 
quarry in thin-bedded, pale-green, moderately coarse glauconitic sandstone 

finer-grained grey-green streaky and flinty rooks, some of which greatly 
lesemUe some buds of the Amuri limestone of Marlborough, All are 
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steeply inclined. Beyond these, the Mangamaire Valley to the south of 
Porangahau is a broadly open valley composed of soft mudstones and 
weak sandstones, more comparable in induration to Tertiary than to Cre- 
taceous rocks. The ridges bounding the valley are hard glauconitic sand- 
stones, alternating with white flinty and lilac-coloured mudstones of more 
usual Cretaceous aspect. It appears possible that the soft mudstones are 
of Tertiary age, lying above the limestone, and that the Waipawa series 
ranges up to the Lower Tertiary , but a critical examination of the Fora- 
minifera collected from them will probably resolve the doubt. No doubt 
molluscan and other larger fossils will be obtained from the mudstones of 
the Waipawa series by a more extended search than I was able to make. 
Meanwhile small collections of Forarninifera are available in the Dominion 
Museum for any specialist who cares to undertake their examination. 

Waipukurau Series. 

The rocks of the Waipiikurau series, as developed near Pukeora, may 


be subdivided as follows 

Foot. 

Maharakeke clays . . . . 

Pukeora oyster-beds 80 90 

Makaretii clays . . (iO- lOO 

Te Ante limestone . . 2(X)“300 

Tukituki sands . . . . 200 


These names for the subdivisions of the Waipukurau series have been 
given for convenience of deiicription and reference, but may prove to 
have a purely local value, and are not intended to replace earlier names 
for the same rocks in other parts of Hawke’s Bay. As to correlations, the 
Tc Ante limestone has usually been correlated with the Waitotaran. The 
beds overlying the limestone are apparently the equivalents of the Petane 
clays, which Marwick (1924) correlates with the Nukumaruian. Th*j 
Tukituki sands are presumably older than Waitotaran, but the sjiecies 
of Neothyris which they contain forbid correlation with the Awamoan. 
A critical examination of the brachiopods may assist in defining the 
correlations more exactly. 

The Te Ante limestone forms a bold escarpment 300- 400 ft. above the 
low-lying ground occupied by the Waipawa series to the east, and dips 
at about 10° to the west. It is, according to McKay, a continuation of the 
limestone of the Puketoi Range north-east of Woodville, and from the 
Waipukurau area trends north and then north-east to Cape Kidnappers. 
With the associated rocks it forms a line of hills, rising over l,(XX)ft. in 
height, which separate the eictensive Ruataniwha Plains on the west from 
a low-lying strip on the east on which lie Hatuma and Waipukurau. The 
Ruataniwha Plains form a large intermont basin comparable to those in 
(Canterbury and Otago. Like the Culverden basin, it possesses two distinct 
drainage outlets — viz., the gorges of the Waipawa and Tukituki Rivers — 
and has a third breach in the eastern wall not occupied by a stream but 
used by the railway between Takapau and Hatuma. The plain is com- 
posed of river alluvium, brought down from the greywacke ranges to the 
we.st by the tributaries of the Tukituki and the Waipawa Rivers, and spread 
out to form a continuous plain between these rivers ; its height above 
sea-level at the Tukituki Gorge is approximately 400 ft. The courses of 
these rivers through the eastern limestone wall must thus be antecedent 
i to the synclinal deformation which caused the basin. Its western margin, 
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which I have not had an opportunity of examining, and which McKay did 
not eicaiuiue in detail, appears to be composed also of Upper Tertiary 
rocks, dipping to the east, together with older gravels. Probably the eastern 
depression on which Hatuma and Waipukurau lie is equally a structural 
basin, but it is probable that faulting has had more influence in its develop* 
inent than simple folding. 

Of the rocks of the Waipukurau series McKay originally recognized 
in this neighbourhood only the Te Aute limestones and overlying clays. 
He described the Te Aute limestone as lying hard u}»on the Waipawa 
series south of the Waipawa River, recognizing beds conformably under 
the limestone only farther north, w^here they are described as blue sandy 
beds. I did not see the actual junction in the Waijiaw'a Gorge, but the 
relative positions of the limestone escarpment, dipping gently to the west, 
above, and th<.‘ flinty mudstones of the Waipawa series dipping steeply to 
the east in the road*cuttings below, leave no doubt of the strongly uncon* 
formable relationship of the two aeries, but at the same time admit the 
possibility of KX) ft. or more of weak beds below^ the limestone. These 
underlying beds are exposed near the Tukituki limestone gorge in road- 
cuttings on the Main South Road, arid also on the Onga Road flanking the 
base of the hill towards the gorge. They are for the most part grey sands 
containing occasional brachiopods (NeothyrU) and rare }>elecypo(l8~ * viz., 
Armmia undata Hutt., Chlamys radiatus (Hutt.), and Ostrea angasi Sow. : 
on the Onga Road the lowest rocks seen contain thin clay bauds with frag- 
mentary plant-remains and hard impure sandstone bands. Near the base 
of the limestone on the main road is an outcrop of blue clayey sandstone 
with oysters and numerous broken brachiopods, mostly fegulorhynchia 
nigiicans^ but this may possibly be a down-slipped mass of the MaWetu 
clays which overlie tlie limestone. To the beds underlying the limestone 
I have given the name of the “ Tukituki sands." 1 estimate their thick- 
ness at about 20()ft. For the most part they are obscured by extensive 
talus deposits of soft limestone coming from the escarpment above, deposits 
which should be of value for agricultural purposes, as they arc considerable 
in extent, need little crushing, and are easily accessible to the road and 
railway. They would also be excellent material for fowl-grit. 

McKay (1887) has described a considerably greater thickness of beds 
conformably underlying the Tc Aute limestone in a section a few miles 
to the south-west from the Takapau Railway-station east to the inlier of 
greywacke rocks forming Woolshed Hill (“ Johnston ’.s woolshed "). The 
beds are brown and grey sands, the latter with bands of brown and greenish 
soft sandstone, yielding fossils which he identified as Dentalium tianvm, 
D, laevcy and lAwopsis aurita. These rest on a bed of white clay. It seems 
probable that a lower horizon than the Tukituki sands occurs here, pointing 
to an overlap. 

In 1879 McKay found clays writh fossils on the eastern slope of Mount 
Vernon, near Waipukurau, below the limestone escarjiraent, and corre- 
lated them with the clays overlying the limestone ; in consequence he 
concluded that a marked unconformity must exist between the limestone 
and overlying clays. In 1887 he abandoned this view after examination of 
the Takapau section, and concluded that the clays on Mount Vernon underlay 
the limestone ; doubtless they are a facies of the Tukituki sands. 

The Te Aute limestone, as exposed along the Main South Road passing 
Pukeora, is composed of massive beds about 200 ft. thick, passing down 
into calcareous sands with an increasing amount of quartz downwards, 
with a second thin bed of limestone at the base. Followed down the dip 
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to the limestone gorge the massive beds appear to thicken, and there is 
probably 300 ft. of limestone at this point. Where exposed in cuttings the 
limestone is rather soft and friable, and is composed largely of worn 
Balanus valves, with Bryozoa next in importance. It is apparently a 
detrital rock, and shows good current-l)edding on the Maharakeke-Hatuma 
Road ; unfortunately, I neglected to observe, the direction of the current* 
bedding, which may be of importance for the mid-Tertiary 2 )alaeogeography. 
There is a small percentage of quartz and glauconite, but the whole rock is 
very high in lime content. Through the softer parts run joint-planes lined 
for 6 in. to 2 ft. with very hard limestone of secondary calcification. The 
boulders outcropping on the hilltoj>s are quite hard, and are partly of 
this nature and partly residuals of originally harder parts of the limestone 
left by weathering. Excluding Bryozoa, the limestone is not rich in fossils : 
whole cirripede valves and calyces are rare, and brachiopods are mostly 
represented by single valves of Neothyris sp., TerehrateUa inoonspUnia^ and 
Tegnlorhymhia nigricans ; the Mollusca collected have been identified by 
Dr. Marwick as Anomia trigonopsis Hiitt., A. cf. undata Hutt. (juv.), 
Chlamys cf. convexus (Q. & G.), C, radialus' Hutt. (juv.), Ostrea angcun 
Sow., 0. ingem Zittel. Pecten n. sp., Peden n. sp. afE. triphooki Zittel. 
Frrm the cliff in the Tukituki Gorge opposite Waipukurau Dr. Marwick 
collected Anomia undala, Chlamys cf. convexus (Q. & G.), Ostrea angasi, 
and Ostrea ingens. Probably at other points the limestone will prove 
more fossiliferous. I have retained the name of “ Te Ante limestone,** 
as the escarpment continues unbroken, except for the Tukituki and 
Waipawa gorgea, from Waipukurau to Te Aute. 

The beds following the limestone are not exposed in continuous section 
near Pukeora. On the dip-slope of the limestone below the Sanatorium 
destructor is a small hillock of sandstone containing a few oysters and 
oasts of other molluscs and fairly numerous finger-shaped and" pustulate 
Bryozoa. This sandstone does not seem to form a persistent horizon. 
Elsewhere the beds following the limestone form smooth grassy slopes 
at the foot of the dip-slopes of the limestone, and are evidently weak rocks 
protected by the overlying harder oyster-bed. They are partially exposed 
in cuttings on the Onga Road near the bridge over the Makaretu River, 
and on cliffs on this river between the Onga Road and the Main South 
Road, as blue clays, to which the name of “ Makaretu clays ** may appro- 
priately be given. They are at least 60 ft. thick, and may possibly be 
100 ft. Besides Bryozoa, brachiopods, and cirripedes, they contain fairly 
plentiful molluscs, the following being identified by Dr. Marwick from the 
collections I made : Anomia undata Hutt., Anaohis pisaniopsis (Hutt.), 
AhUhoe lutca Marwick, Antigona zelandica (Gray), Oal/yptraea aUa (Hutt.), 
Chione substdoata Suter, Chlamys radiatus (Hutt.), Gominella hamiUoni 
(Hutt.), Crepidula monoxyla Lesson, Dentalium n. sp. cf. nanum Hutt., 
Lucinida n. sp., Modiolus australis (Gray), Ostrea angasi Sow., Struthiolaria 
fossa Marwick, Turrildla vittata Hutt. var., Turritella rosea Q. &> G. var., 
Trophon ambiguus Phil., Venericardia lutea Hutt., V. purpurata Desh. 

llie highest points on the hills near Pukeora are composed of oyster- 
beds with a calcareous cement, which follow the Makaretu clays, and to 
which the name of “ Pukeora oyster-beds ” may appropriately be given. 
They are partially exposed in cuttings on the Main South Road, where they 
are relatively rich in brachiopods, and in a cutting on the Onga Road at 
the bridge, and in the forementioned cliff on the Makaretu River. It is 
from these beds that the largest and best-preserved Bryozoa are obtained, 
especially from the dip-slopes near the hilltops and in the grass below the 
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outcrops. Molluscs other than oysters are not abundant, but the following 
have been identified by Dr. Marwick : Jfumia trigompsis Hutt., Cantha- 
ridus n. sp. of. sanguineus (Gray), Chione subsulcata Sutor, Diplodonta 
zdandica (Gray), Oaimardia n. sp., Lima (lAnuUula) hullata Born, Myodora 
striata (Q. & G.), Ihnhonium anguliferum (Phil.), Venericardia purpurata 
(Desh.). 

The beds immediately following the oyster-beds are not well exposed, 
but appear to be blue sandy clays. They outcrop in a few cuttings on the 
Main South Bead, where Dr. Marwick collected Baryspira cf. australis 
(Sow.), Callanaitis yatei (Gray), Dosinia sp., Lutrarva solida Hutt., Ostrea 
angasi Sow., PhUohrya trigonapsis (Hutt.), TurrUella rosea (Q. & G.), 
r. vittcUa Hutt., and Venericardia lutea Hutt. The higher beds are better 
exposed along the Maharakeke Road and Stream, from which they take 
their name. The beds are upwards of 100 ft. thick. To the west they are 
covered by the alluvial deposits of the Ruataniwha Plains, so that higher 
Tertiary beds, such as occur hear Napier, are not found near Waipukurau. 

From these blue clays on the Maharakeke Road (Geol. Surv. loc. 1092) 
Drs. Uttley and Marwick collected the following species : Aeihocola taitae 
Marwick, Alcithoe gracilis (Swainson), Anachis pisaniopsis (Hutton), Antigona 
zelandica (Gray), Baryspira waikopiromsis (Suter), Barhatia novae-zelandiae 
(Smith), Calyptraea navae-zelatuliae (Lesson), Chione cf. subsulcata Suter, 
Chalmys radiatus (Hutt.), ComineUa hamiUoni (Hutton), ComineUa n. sp., 
Corhula zelandica Q. & G., Dentalium nanum Hutton, Evarne striata 
(Hutton), Hexaplex espinosus (Hutton), Luoinida concinna (Hutton), 
Melatcnnu buchanani (Hutton), MelcUorna wanganuiensis (Hutton), Meta^ 
toma (SplendriUia) taevis (Hutton), Murex zelandicus Q. Sc G., Natica 
australis Hutton, Ostrea angasi Sow., Ostrea sp., Pratulum puhheUum 
(Gray), Seila ter^lhides (Hutton), Struthiolaria fossa Marwick, Tugali cf. 
intermedia (Reeve), TurriteUa rosea Q. & G., Turritdla cf. symmetrica 
Hutton, TurriteUa vittata Hutton, Venericardia lutea Hutton, VerconeUa 
thomsoni Marwick, Xymene n. sp. 

Notopleistocbne Beds. 

No special study has been made of the Notopleistocene beds of the 
district. Besides the alluvial deposits of the Ruataniwha Plains, which have 
been described by Hill (1893), there is a series of lacustrine beds in the 
Tukituki Valley, near Patangata, described by McKay in 1879 and 1887, 
cbntaining lignite-seams, plant-remains, and fresh- water molluscs. 

Notooene History. 

Until the correlations of the Waipukurau series and the Waipawa series 
are more firmly established, and the l^ds of intervening age which are known 
to occur in east Wellington and southern Hawke’s Bay have been more 
closely studied in their relations to the two former series, it is premature 
to attempt to reconstruct the Notocene history of this part of New Zealand*. 
That intervemng beds, of presumably Oamaruian age, are present to the 
north of the Waipawa series appears ^probable from McKay’s and Hill’s 
descriptions of the beds forming the Silver Peaks Range and exposed in 
the Tukituki River cliSs near Patangata, but no fossils have been found 
here. Far to the south, Oamaruian beds are known to the east of Masterton 
—the Taipo beds of earl^ reports. The exact correlation of these, and an 
exposition of their relationsnip to the overlying Wanganuian and under- 
lying Cretaceous beds, are great desiderata. 

12— Train. 
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Ongley (1924) has described an inter-Notocenc unconforiuity in the 
Poverty Bay district between the Awanui series of Cretaceous age and the 
Ihungia series of late Awamoan age, and concludes that it is the same 
unconformity as is present at Waipawa : “ Evidently, then, there is a regional 
unconformity above the fine-grained (Amuri) limestone extending the length 
of the east coast, and it is thought likely that it extends to the South 
Island/’ While agreeing with Ongley as to the probable identity of th(‘ 
unconformities in Poverty Bay, Hawke's Bay, and east Wellington, I 
cannot follow him in all the conclusions he draws. In the first place, 
neither the Awanui series nor the Waipawa series has been demonstrated 
to be exclusively Cretaceous — they may contain early Tertiary bt*ds com- 
])arable to the Grey Marls of (Canterbury and Marlborough. Hecondly, th(‘ 
unconforinably overlying beds ar^ distinctly older in Poverty Bay than in 
Waipawa, pointing to considerable overlap ; one would likt* to know the 
relationship of the Oainaruian beds in the southern ])art. of the North Island 
before attempting to recoristruet the Notocene history. 

The careful examination of the contact between the Amuri limestone 
and Weka Pass stone made by Marshall, Bpeight, and ('Otton, by Morgan, 
by Speight and Wild, and by myself has conelusively proved that there 
is entire conformity of bedding and no extensive orogeny between these 
two beds, though doubtless an erosion-interval is present ; to compare 
this contact with the violent unconformities present in the North Island 
between (Jretaceous and Upper Tertiary is to compare small things with 
greAt. The reasonable interpretation of the facts as known is that the 
Notocene history of the North and South Island is dissimilar, and that 
the Notocene grouping of the various Cretaceous and Tertiary series, which 
is a practical necessity in the South Island, is hardly justified in the east 
coast of the North Island. 
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Intermontane Basins of Canterbury: Part 2. 

By R. Speight, M.A., M.Sc., F.Q.S., F.N.Z.Inst., Curator, Canterbury 

Museum. 

\^Read hafore the Philo^ophirui Imiitute of Canterbury ^ 2n(l Aprils IU24 : received by 
Editor, 3lst December, 1924; ismed separately, 31st March, 1929.'] 

The following account is intended to be an appendix to the paper on the 
‘‘Intermontane Basins of Canterbury'* (Tram. N.Z. Inst., vol. 47, 1915, 
pp. 336-54), wherein the author discussed the question of the origin of 
certain basins in the mountain region of that jirovince, and came to the 
conclusion that they were formed initially as the result of deformational 
movements towards the close of the Tertiary era. This contention was 
subsequently maintained in another paper, entitled " Notes on a Geological 
Excursion to Lake Tekapo ’ (Trans. N.Z. Inst., vol. 53, 1921, pp. 37-46), 
in which a similar origin was attributed to the inland basin known as the 
Mackenzie Country. 

Since writing the last paper 1 have had additional evidence in support 
of this conclusion — viz., the discovery of coal on the Balmoral Run, near 
the head of Irishman Creek, to the east of Lake Pukaki, as well as a 
similar occurrence of older gravels in which coal is also reportc»d to the 
west of the Tasman River, the probability of such discoveries being indi- 
cated in the last-mentioned article (loc. cit., p. 44). The main portion, how- 
ever, of the present contribution deals with an entirely different district, 
situated in north Canterbury. 

Recently, by the kind assistance of Mr. J. E. Strachan, of Rangiora, 1 
was enabled to examine an area concerning which there is little information 
— viz., that at the head of the South Branch of the Waipara River, and the 
basin of the Upper Ashley, commonly known now ns Lees Valley (see map). 
These tw^o areas occupy two structural basins, probably not entirely inde- 
pendent of each other, which may be called the Karetu (from Mount Karetu) 
and the Lees Valley basins. It will be best to consider the Karetu basin 
first. This lies north of Mount Karetu (3,177 ft.), which is immediately 
west of Mount Grey (sec map) and east of the (3kuku Range (2,921 ft.), 
and extends across the South Branch of the Waipara River. The easiest 
access to it is obtained by means of the road which passes Whiterock over 
the Okuku Pass, but it may be approached by pack-tracks from Waikari 
through Heathstock and the McDonald Downs, or by way of the middle 
gorge of the Waipara. It forms a basin, ringed on every side by greywacke 
ranges with an average height of between 2,500 ft. and 3,000 ft., except on 
the north and north-east, where the ring is lower. It is some five miles in 
length by two to three in breadth. Its most interesting feature is the 
presence of small discontinuous areas of Cretaceous beds on its floor, which 
give an important clue to its mode of origin (see map). 

These Cretaceous beds are first seen in Birdseye Creek, a tributary of 
the Waipara rising in the Okuku Range. They occur much better developed 
in the branch of that creek which flows past the Karetu Hut, on both sides 
of the road in the next creek to the west — viz., Nicholls Creek — and again 
farther west still near the road-crossings of the creek near the Mount Laurie 

12 * 
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Ilut. The thickness of beds exposed is not great as a rule, since the grey- 
wacke floor has been uncovered in many places and a mere veneer left, 
but it is greatest along the base of the Okt^u Range on the south-west of 
the basin, and especially at its southern end, where the remnants of the 
Cretaceous cover must be several hundred of feet in thickness. 

In the Karetu Hut Creek the beds consist of sands, greensands, and 
clays, with impure lignite, striking north-west and south-east and dipping 
south-west at low angles. Some of these beds contain very broken 
shells, but Mr. Strachan was fortunate in coming across the fragment of a 
belemnite which enables the age of the beds to be stated with reasonable 


Sketch Map 
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certainty as being Cretaceous, and they are thus to be correlated with the 
lower members of the series existing in the classical locality in the middle 
Waipara and Boby s Creek, and tins indicates a much wider extension of 
these beds towards the west than w^ formerly believed. 

From this locality the beds stretch south-east into Birdseye Creek 
behind a knob of greywacke, and north-west across the two main branches 
of Nicholls^ Creek. In the most easterly branch the beds are developed 
both above and below the road-croeiing« In the latter position they are 
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sands, greyish -green and brown in colour, concretionary in their lower 
levels, and associated with beds of sandy clay. The lower members of the 
sequence are exposed farthest down the creek, where they rest uncon- 
formably on gre 3 rwackes, and their former wider distribution is indicated 
in the stripped surface which forms the downs extending from the limits 
of the Cretaceous beds towards the east. The sides of the creek towards 
the south-west are obscured by scrub and bush, so that the junction with 
the greywackes in this direction cannot be seen, but it is probably a fault- 
contact, the line of fault extending north-west along the base of the Okuku 
Range. 

It is probable that the beds once extended from the line of this creek 
to the north-west, but there are now undoubted exposures of greywackes 
over large areas, so that the Cretaceous beds form only discontinuous rem- 
nants. Where the road crosses the western branch of Nicholls Creek there 
is a very small remnant of sandy beds bent up into a syncline ; but farther 
west, just at the point where the road leaves a creek to climb out of the basin 
in the direction of Lees Pass, there is a development of sands and sandy 
shales with an east-and-west strike and a dip to the north at low angles. 
Farther up the creek, near the junction with the greywackes, occur lignites, 
shales, and clays, lower in the sequence, >\4th the same strike but with 
greatly increased dip. To the south-east of this occurrence there is a fine 
basaltic dyke, striking north-west and south-east, and standing up as a 
ridge for several hundred yards, but no contacts with the country rock can 
be seen on its flanks, even where it crosses gullies. This dyke W’as not 
followed beyond the point where it meets the road, but it is possible that 
it continues some distance farther to the south-east through the scrub- 
covered country. 

Although the Karetu basin is now completely shut ofi from the neigh- 
bouring intermontane area, it was in all probability once connected with 
it, and the covering Cretaceous and Tertiary beds extended over a wide 
tract of country to the north and west, where the I^ees Valley and its north- 
easterly extension is now situated. 

The Ijees Valley intermont is of much greater extent. The area proper 
is certainly fifteen miles in length, and it may extend to the north-east 
an additional five to seven miles ; the maximum width of the floor is 
about four miles. It lies behind the range extending from the Okuku 
River, through Okuku Hill (3,743 ft.), Ashley Hill (3,343 ft.), Blowhard 
(3,439 ft.) — which might well be called the Ashley Range — to Mount Oxford, 
while the north-west margin reaches up to the slopes of the Puketeraki 
Range. The basin is occupied chiefly by the upper waters of the Ashley 
River, including its tributaries the Townshend and Whistler, but the Okuku 
flows right across the north-east end and breaks through, by a narrow 
gorge, the range bounding the basin on the south-east. It is divided from 
the basins in the Upper Waipara by a northerly extension of the Okuku 
Range, whioh sinks to quite a low saddle at Lees Pass. The Ashley collects 
all the drainage from the rest of the basin, and* breaks through the rocky 
barrier near the south-west corner by means of a steep picturesque gorge. 
In general the slopes to the north-west of the basin are much more gentle 
than those to the south-east, a feature of many of the rivcr-valleys and 
intermontane basins of Canterbury. It thus forms an exact counterpart 
of the High Peak Valley drained by the Selwyn, except that the latter 
breaks through at the north-east end and not at the sonth-west end of the 
basin ; in fact, one could quite imagine, if standing in one of these basins, 
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that he was in the other, so close is the resemblance in their general 
features. 

Although the general form of the area suggests a tectonic origin for it, 
with a great fault bounding it on the south-east side and extending along 
the inner base of what I have called the Ashley Range, there is, fortunately, 
positive evidence of faulting along this line furnished by the circumstanoes 
of a small remnant of Tertiaries in the bed of the Ashley River, near the 
point where it impinges against this range after its course across the basin 
from the slopes of the Puketeraki Range. My attention was drawn to 
this by Mr. W. B. Starky, who sent in to the Canterbury Museum a sample 
of coal from Lees Valley, and this suggested the possibility of a supply 
of fuel in a district where wood was scarce. 1 examined the spot very 
carefully in company with Mr. Btrachan. The exposure is of somewhat 
limited extent, and has to be approached by wading the river ; fortunately 
this was low at the time of our visit, so we saw all that w'as likely to be 
visible at any time. 

The beds containing the coal outcrop on the southern bank of the river, 
the total length exposed on the steep bank being about 100 yards, but they 
are not clearly visible throughout even that small length. On the spot 
farthest up-stream where the beds are exposed the following sequence 
occurs : — 

1. Yellowish sands, with fragments of Bryozoa. 

2. Greenish sands, weathering brown. 

3. Whitish sands. 

4. Greenish glauconitic sands. 

5. Whitish sands, slightly glauconitic. 

6. Carbonaceous grit with quartz-grains. 

The beds arc capped unconformably with Recent river-gravels. The 
strike is north-east and south-west, and the dip south-east at an angle 
of 30®. The total thickness of the exposure is about 50 ft. Borne parts 
show slickensided surfaces. 

Down-stream the sequence is obscured, but a little farther on it is again 
clear but at a slightly higher horizon. At water-level there is a grit, 20 ft. 
thick, containing quartz pebbles with fragments of bryozoans, echinoid 
spines and plates, crinoid stems, molluscs, and corals (?), V(iry calcareous 
in composition, and containing lenses and nests of bright shining coal, 
crushed and powdery in texture. This is succeeded by 1 ft. of black 
(carbonaceous shale, then by 4 ft. of white sands, and then by 2 ft. of 
carbonaceous shale (browm coal), and the visible sequence is closed by 
yellow clay on the line of a thrust-plane, the whole thickness seen being 
about 30 ft. It is capped by river-gravels, as in the case of the exposure 
up-stream. The beds strike nortB-east and south-west, and dip south-east 
30®. The grit just referred to is frequently dark in colour, well bedded, 
with some pieces of coal, looking like stems carbonized in position and not 
parts of a regular seam. It contains as well numerous rosettes of gypsuni 
crystals. Under the microscope it appears to be composed chiefly of 
bryozoan fragments. 

Just above this occurrence there is a slickensided surface of decomposed 
black shaly greywacke in contact with whitish sand. About a chain farther 
down-stream is another exposure of coarse yellowish-white sand, stained 
browm in places with oxide of iron, derived probably from pyritous matter. 

The obvious presence of reversed faulting at this point is very important 
in its bearing on the origin of the whole valley, and confirms the conclusion 
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arrived at by inference from physiographic characters. It is possible that 
there may be evidences of faulting in other places along the northern foot 
of the Ashley Range, but we could not see any. The fragments of coal 
have probably been derived from a lower level and brought up by fault- 
movements, and it is possible, but not probable, that a fair amount exists 
111 position beneath the water-level, and perhaps in other parts of the plain 
to the north-west, but the exposures of grey^'acke on mounds penetrating 
the gravel which covers the floor of the plains, such as that on which the 
Duckworth Homestead is placc^d, do not encourage the hope that a payable 
field exists. If any area does occur it will be beneath water-level, and of 
limited extent. The cover of Recent gravels pr(*vents a definite answer 
being given on this point. There may, however, be an area containing coal 
in the fiat on the lower slofies of Blowhard behind Mr. Starkys house. 

There is thus little doubt that the basin owe.s its origin to tectonic 
nioveincnts in which faulting played a part. This area of deformation 
extends in all probability across the middle course of the Okuku and the 
uppermost reaches of the three branches of tlie Waipara towards the 
Waikari-Hurunui intermont. A most interesting feature of the problem 
of origin is that connected with the date of the ileformation and the 
relationship of the courses of the Ashley and the Okukii to it. Both rivers 
present the same anomaly : they ris<‘ in the main ridge or the flanking 
lidges of the Pukett^raki Range, flow across the widely opon(‘d lie(‘S Valley 
nearly at riglit angles f o its trend, and then cut through the Ashley Range 
by means of deep narrow gorges in making their way out on to the plains. 
What is the reason for this anomaly ? That which comes most readily to 
mind is that the rivers were there before the Ashley Range was formeil : 
they arc thus antecedent, rivers , and if they were consequent on the sur- 
face as it emerged from the sea at tln' close of the Tertiary (*ra they might 
be called aiitc^consequent streams. The presence of the remnant of marine 
Tertiary beds in the Lees Valley suggests that tlie sea extended widely over 
the area in Tertiary times, and when it emerged the rivers such as the* Okuku 
were established on its surface as consequents, and that then deformation 
took place and the laud occupied by the Lees Valley sank, or the Ashley 
Range was raised, and that in spite of this movement the rivers were able 
to cut down their beds and maintain their positions. Such a history could 
not develop vidthout subordinate changes, and it is likely that the Ashley 
is, after all, formed by the union of other streams wliich had independent 
existence as consequents. The gaps in the Ashley Range at the head of 
the Garry and Glentui may well have marked the initial course of such 
streams as the Upper Ashley and Whistler, which, together with the 
Townshend, were absorbed in the main stream following the line of the 
Townshend over a gap in the ridge just east of Mount Oxford, thus creating 
the present Ashley Gorge, 

There is another solution of the problem. It is quite possible that the 
original Ashley drained towards Waikari through the low country at the 
head of the three branches of the Waipara, and included in its territory 
the Upper Waijiara itself, and that a portion of this area was captured by 
streams like the Okuku cutting back through the Ashley Range. The former 
explanation appears to me to be the sounder and more in accordance with 
the evidence at one a disposal. 

It is a possibility that the movements producing this basin have ceased 
only recently — if, indeed, they are not actually in progress. The course 
of the Ashley through its gorge suggests recent rejuvenation. Throughout 
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a conaiderable portion of its course the river is flowing in deoply-incised 
meanders on the floor of a wider valley, these meanders producing 
remarkable scenic effects. It is just possible, therefore, that this is 
due to movements along an old line, similar to those occurring farther 
north-east at the present time (note the Christmas Day earthquake of 
1922), near Waikari, and but recently at Cheviot. The fault-line is 
therefore one of the Kaikoura series of Cotton, and is producing surface 
features characteristic of that group of movements. 

The streams such as the Ashley, Whistler, and Townshend show' 
evidences of aggrading in their course across Lees Valley, which is quite 
in keeping with the fact that the interference with the normal grade of 
the Ashley is recent in point of time. 

Evidences of glaciation were looked for but not found. Truncated and 
semitruncated spurs and groups of knobs at the ends of spurs, so character- 
istic of glaciated regions, were seen, specially in the valley of the Whistler, 
but the entire absence of moraines and other ])roof of glaciation in places 
where it might be expected negatives this somewhat uncertain evidence. 
At high levels in the Puketeraki Range there are hollows suggestive of the 
former presence of corrie glaciers. This range is placed athwart the course 
of the rain-bearing winds coming from the west, and lies so far east of the 
main divide that it is unlikely that the eastern slopes, even in the height 
of the glaciation, nourished any but the smallest of glaciers, and so evidence 
of the former presence of valley-glaciers is likely to be wanting. 

In conclusion, I should like to make a few remarks on the rocks of the 
Ashley and Okuku Ranges. The only account of these in print is that 
furnished by McKay (Rep. Qeol, Exphr, for 1879-80^ 1881, pp. 83-107), 
which is somewhat involved and difficult to follow. McKay notes a 
remarkable variation in the direction of the strike of the beds, esjpecially 
in connection with the Okuku Range ; but in all observations for stnkes the 
general direction was north-east and south-west, even in the case of the 
Okuku Range, so that they seem to conform to that generally obtaining 
in the Southern Alps region of Canterbury. No doubt there are local 
variations, but they are not on a big scale. All through the Ashley Gorge 
this is the regular direction, although there are cases which depart in both 
senses from this mean. On a point this side of the bridge in the gorge, 
where a road-cutting gives a clear section, there is a beautiful example of 
isoclinal folding, the axes of the folds being E. 10'^ N., with a northerly dip. 
At the upper end of the gorge the strike is north-east and the dip south- 
east, with the dip getting steeper and steeper down-stream till the beds are 
overturned. There is an occurrence of diabase ash at this point, with the 
beds striking E. 20° S. and dipping north at high angles, the red- and 
green-coloured beds being interstotified for several chains. Then again 
there is a reversion to the normal strike and dip. No fossil was seen in 
these beds but TerebeUina mokayi, which occurs in very large numbers in 
rocks well exposed in a cutting alongside the road just above the point 
where the river makes the remarkable serpentine meanders near the lower 
end of the gorge. 
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Stratisrraphical Position of the Charteris Bay 

Sandstone. 

By R. Speight, M.A., M.Sc., F.G.S., F.N.Z.Inst., Curator, Canterbury 

Museum. 

{Read before the Philosophical Insiitvie of Canterbury, 5th November ^ 1924; received by 
Editor, 31at December, 1924 ; issued separately, 31st March, 1926.} 

In the author's account of the Geology of Banks Peninsula (Trans, N,Z, 
Inst,, vol. 51, 1919, p. 373) mention was made of a sandstone occurring 
in places round the head of Lyttelton Harbour, notably at Governor’s Bay 
ami at Charteris Bay, which was stated to underlie the rhyolite of that 
area. When the paper was written no fossils had been found in the sand- 
stone by which its precise age could be determined. However, towards 
tlie end of the year 1923 Mr. Orton Bradley, of Charteris Bay; brought to 
iny notice a find of fossils close to the road leading to the wharf. These 1 
considered from a casual inspection of a limited number to show a »Senonian 
facies, and gave this as a tentative opinion in the Records of the Canterbury 
Museum, (vol. 2, pt. 3, p, 150). Subsequently a more extensive collec- 
tion was obtained, and this was submitted to Dr. J. Marwick, the 
Government Palaeontologist, and he concluded that they were of mid- 
Tertiary age. This conclusion necessitated a reconsideration of the question 
of the stratigraphical relationship of the beds in which the fossils occur, 
so that I made a re-examination of the locality with a view to determining 
their exact position, and also the age of the associated volcanics. 

The fossils submitted to Dr. Marwick came from a large boulder of 
ferruginous sandstone or grit in the bank close alongside the road, and 
traces of similar fossils were found in position in a bed about 2 chains away 
from the boulder and striking in its direction, so that the boulder is not 
likely to have rolled down the hill for any distance, and may be treated 
as being practically in situ. Although, by the kindness of Mr. Bradley, 
a good deal of the surface covering of soil and slip material was cleared away, 
we could not see the fossils in the solid. The number of individuals is large, 
but they are, unfortunately, represented only by casts and moulds — no shells 
were seen. The matrix of the fossils also contained numerous small quartz 
pebbles, so that it might be called a ferruginous quartz-grit. 

There are exposures of the same sandstone all along the shore, much 
Intersected by dykes, so that their precise stratigraphical relationship is 
not easy to make out. The beds appear to have a northerly strike and 
an easterly dip at moderate angles. However, on the south side of a 
small bend in the road south of the fossils the dip is reversed and there is 
a small syncline. At this point, too, there are beds of white sandstone, 
occasionally well bedded, with layers of harder material interstratified with 
softer rock. A little distance up the hill towards the south-east a white 
sandstone has been quarried for building purposes, but owing to the 
extensive jointing it was found impossible to obtain reasonably-sized blocks, 
and so the quarry was abandoned. Near it there are also bands of small 
pebbles in the rock striUng towards the spot where the fossils are, so that 
the white sandstone is in all probability closely associated with the fossil- 
bearing beds, but the covering of soil which masks the whole surface does 
not allow this point to be definitely decided. 



362 


Transactions. 


There is a close lithological resemblance between these beds and those 
occurring on the saddle between (vharteris Bay and the Head of the Bay. 
where there is a small quarry for road-metal, and also at the various placeiv 
along Potts Peninsula, specially on the east side, on the end, and on Little 
Quail Island, which is adjacent thereto. 1 have examined afresh all these 
occurrences, and there seems to be little doubt that the sandstone in these 
places does really antedate the rhyolite. Both the occurrence on the end 
of Potts Peninsula and that on the west side furnish very strong evidence 
that this is the case. In tlie former the sandstone is exposed close down 
to the sea along the shore-platform, and the rhyolite outcrops just above 
it on the steep liillside face, but no actual contacts can be seen. This 
occurrence and that on the adjacent Little Quail Island apparently con- 
stitute the denuded core of an anticline, since the rliyolites dip south on 
the end of Potts Peninsula, and both flows and agglomerate beds dip north 
on the south side of Quail Island. 

On the western side of the peninsula the sandstone underlies the 
rhyolite, and the same is probably true of the quarry on the saddle at its 
proximal end. In the former two cases the possibility of faulting is not 
entirely eliminated, but it seems extremely unlikely. Further, in no case 
has a remnant of sandstone been observed overlying the rhyolite, and the 
absence of such a remnant is hard to explain if it be granted that the 
sandstone is younger than the rhyolite, since there is a very high proba- 
bility that such would be preserved underlying the andesite somewhere or 
other round the head of the harbour. The general conclusion is, therefore, 
that a sandstone of similar lithological character to that containing the 
fossils does underlie the rhyolite. All the same, on the eastern side of 
Charteris Bay near the fossils there is no certainty as regards the relation- 
ship of the sedimentaries and the rhyolite — one set may as well be under- 
neath as the other, considering the evidence at one’s disposal. 

The only precise determination of its age is that derived from the 
identifleation of the fossils. In a personal communication Dr. Marwick 
says : ** I have had a good look over the Charteris Bay material and have 
come to the conclusion that it is probably of Middle or Upper Oamaruian 
age, somewhere from Waiarekan to Awamoan. The most important fossil 
is the Venerid, of which a large number of casts are present, showing the 
hinge and the interior of the shell. At first sight it resembles a large 
CaUista thomsoni Woods, but the clear casts of the hinge show there was 
no anterior lateral tooth. This with the smooth margin and disposition of 
the pallial line proves that the shell is a Marcia, This genus as far as I 
know docs not go back to the Cretaceous. In fact, the loss of the anterior 
lateral tooth in the Veneridae appears to have been a post-Cretaceous 
development. Suter generally classed these shells as Paphia — Paphia 
curia Hutton. The flrst known appearance in New Zealand is just below 
the Aotea limestone in the Huntly-Kawhia district, and the last in the 
Nukumaruiau. I would not Uke to say whether the Charteris Bay sheila 
belong to a new species or not, as the exterior is not well showm. There 
are several other genera present,, but only the exterior of the shells is 
preserved, so their determination is uncertain. The case with strong 
radial ribs is like Cardium spatiosum. I know of no other New Zealand shell 
with which it could be compared. The Venerid of which casts were made 
showing concentric ridges may have been a Marcia, but I do not think 
the hinges jtpoken of above belong to it. It could also have been an 
Antigona or a Paphia, The marginal fragment of a large flat shell may 
belong to a Milina: the sculpture was apparently very weak, and the 
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iuHation not sufficient for a Dosinia. There is also a doubtful Qlycymeris, 
The rounded closely-placed radial ribs and strong concentric growth-lines 
remind one of some members of this genus. Apart from the Marcia, the 
general resemblances, though vague, thus favour a Middle Tertiary age/’ 

The conclusions arrived at by Dr. Marwick as to the age of these fossils 
necessitates the consideration of two alternatives — viz., either our ideas as 
to the age of the rhyolites must be modified, or there are two sandstones 
in the district of similar lithological character. 

The age of the rhyolites has usually been given as Cretaceous, since 
rh 3 "olites of similar lithological character occui* at Malvern and Kakaia 
Corge whose age is definitely pre-Senonian, and there is no reason for 
considering the Gebbics Pass rhyolites of different age, seeing that their 
stratigraphical position as well is apparently similar to that of the rhyolites 
in other locaHties. Therefore we are driven to consider the possibility of 
tv^o sandstones existing in the area, one of pre-Tertiary date and the other 
of mid-Tertiary date. Now, if both occur, both are penetrated by trachyte 
dykes belonging to the Lyttelton volcanic system, and, as these trachytes 
are certainly contemporaneous with the building-up of the L3rttelton 
volcano, it follows that the volcano dates from a time later than the mid- 
Tertiary, 80 that it may, after all, be much later than was first supposed. 
Further, since the volcano was much denuded before the lavas of Mount 
H*‘rbert were poured out, it makes the date of the Mount Herbert volcano 
a great deal later than has usually been believed — that is, it is late Tertiary, 
or even Pleistocene — and this serves to confirm the conclusions drawn from 
the form of the stream- valleys eroded on the land-surface reacliing down 
from the Hummit towards Purau and Diamond Harbour. 


Results given by Wells at Christchurch Pumping- 
station, Beckenham. 

By B. Speight, M.A., M.Sc., F.G.S., F.N.Z.Inst., Curator, Canterbury 

Museum. 

[Read before the Philosophical ItiMiliite of Canterbury, Srd Dec-ember, 192i ; received by 
Editor, SIM December, 1924 ; issued separately, SIM March, 7 . 925 .] 

A LITTLE while ago I was afforded facilities for examining the records of 
certain wells at the Christchurch pumping-station at Beckenham, and, as 
they seemed to afford data of purely scientific interest, I asked permission 
from the Mayor (Mr, J. A. Flesher) to embody some of the material in a 
short statement of the facts and of the conclusions to be drawn therefrom. 
This permission was kindly granted, and hence these notes. 

The location of the pumping-station is on the east side of Colombo 
Street South, about half a mile from the foot of the Port Hills. On aSx 
area of approximately an acre, one 9 in., five 8 in., and two 6 in. wells 
were sunk, being spaced over the area iat an average distance apart of 
about a chain. The water from these was allowed to discharge freely 
into a tank sunk 12 ft. below the ground-sur&kce, which corresponds with 
the level of the engine-room floor of the station. This is taken as a 
datum for reckoning levels at the station, specially those in connection 
with the flow of wells. The floor of this tank is 3 ft. 9 in. above high 
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water, spring tide, at Heathcote. From the tank the water is pumped 
directly into a reservoir on the hills, or into the mains. 

These wells were all sunk to the first stratum, and water was obtained 
in quantity from a depth of approximately 80 ft., the range being between 
75 ft. and 86 ft. In order to augment the supply a 14 in. well was 
sunk at a point 5 chains east-south-east of the tank- that is, 2^} chains 
from the nearest 8 in. well - and yet another Gin. well about 2 chains 
farther on in the same direction. In order to obtain a supply from a 
greater depth a bore was sunk to a depth of 610 ft. at a spot 5 chains 
north-east of the tank. The hope of striking a reasonable supply from 
a deeper stratum was not realized, and the pipes were drawn up to tlie 
75 ft. level, from which a flow of over 300 gallons a minute was obtained 
even while the other wells were being drawn on. 

The first point concerning which comment appears appropriate is the 
record of the beds passed through in the case of the deep bore. Tlie log 
is as follows : — 

Feet. 

Surface clay . . . 3 

Blue gravel . . 15 

Blue sandy clay . . 41 

Sandy gravel . . 64 

Water gravels . . 86 Gave flow of water 250 gallons per minute 

at 78 ft. 

Sandy gravels . . 113 

Sand . . 162 

Sand and gravel . . 169 

Sand . . 174 

Gravel and clay . . 189 

Sand . . . . 193 

Clay and yellow sand 229 

Voloanio rook . . 234 Containing pebbles of basalt. 

Fine blue sand . . 236 

Bough gravel and sand " 251 Water rises 9 ft. above surface, flows 30 gal- 
lons per minute. 

Grey sand and gravel 278 

Soft blue sand . . 305 

Stiff blue clay . . 347 

Soft blue sand and 
pebbles 355 

Fragmentary volcanic 
rook .. ..370 

Soft blue sand . . 385 

Sandy blue clay . . 443 

yoloanic rock . . 445 

Blue clay and sand . . 450 

Sandy blue clay . . 536 

Soft rock .. .. 538 

Blue sand . . 550 No Water. End of pipe. 

Blue sand to . . 610 No water. Last 60 ft. merely drilled. 

This log shows a considerable difference in the beds as comjpared with 
those disclosed in the records given by ordinary wells of the Christchurch 
area. First of all, there is a marked deficiency in the thickness of t^e 
gravel and'^a great increase in the amount of sand and sandv clay. (For 
example, in record of well at Sydenham Water-tower, given in a paper by 
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the present author entitled '' Preliminary Account of the Gleological Features 
of the Christchurch Artesian Area ” — Trans, N.Z. ImL, vol. 43, 1911, 
pi. 12, col. 4, facing p. 429.) An occasional shell-fragment was reported 
from the sandy beds, confirming the records of adjacent wells in which 
shells have also been encountered (fee. pi. 12), and this almost certainly 
shows that the beds are marine in origin. It is possible that such shells 
may be fresh-water, but well-sinkers have told me that they are the same 
as those now found on the beach. I have seen none myself. This 
occurrence almost certainly shows that the sea extended over the area 
where the beds were being laid dovm, while mvels were being deposited 
either on a land surface or near the mouths of fast-ftowing rivers in 
adjacent parts of the area. In the vicinity of the station they were 
probably laid down on a land surface, since totara-trees with their roots 
in i>osition wore encountered below high-water mark while the tank was 
being sunk. The marine beds just referred to follow right round the base 
of the hills towards Heathcote, and show that before the up])er-Btratuni 
gravels were laid down a lagoon or arm of the sea, or perhaps an eatuary, 
extended all round this sector of Banks Peninsula. 

Another point concerns the presence of pebbles of volcanic rock at several 
horizons. These prove to be basalt or related basic rock similar to that 
occurring on the neighbouring Port Hills. Its presence shows that, with the 
exception of the upper gravels, a very important part of the coarse detiital 
constituent of the beds was derived from a source entirely different from 
that which supplies the gravel for the other part of the area. It also 
shows that these beds are later than the Lyttelton volcanics, a point which 
is apparently not very clear to some people. The beds of volcanic pebbles 
probably formed beaches along an old shore while finer-grained sands and 
sandy clays wore being laid down in slightly deeper water. There does 
not appear to be any definite association of these l^s with artesian water. 

The levels at which such volcanic pebbles occur are to some extent 
accordant with those of other wells along the base of the hills. For 
example, such pebbles occur in the Beckenham bore at 234 ft. and 
355-370 ft. ; in the well at Heathcote Valley pumping-station at 356 ft. ; 
and in well at Rat Island, in the Estuary, at 238-247 ft. and at 385-386 ft., 
the last-named according to the log of the bore kindly furnished me by 
Job Osborne and Co., well-sinkers. The presence of pebbles at these two 
levels perhaps indicates that the depth of water along the base of the hills 
was a&>ut the same for a considerable period in order to allow a general 
drift of coarse material for some distance off-shore. Volcanic pebbles 
occur at othet levels in the sandy beds besides those just mentioned, 
specially just above the solid rock, where they are associated with weak 
flows of water, which probably finds its way down from the hills along its 
upper surface. The persistence of the volcanic pebbles at the levels just 
mentioned may, after aU, be a mere coincidence and have no special 
significance. 

The depths at which water is encountered in the fringe round the hills 
is also fairly dose, i^owance being made for slight variations in the level 
of the sui^^ of the ground. In the Beckenham bore they are at 78 ft. 
and 251 ft., and similar occurrences can be seen in the records of wells 
given in my former paper (fee. cit,, |>1. 12, cols. 6, 8, 11, 12, 15). This 
may also be only a comiMence, but it Is what might reasonably be expected, 
since marine conditions must have been much the same at the same levels 
off an old shore, in contradistinction to Conditions when gravels and 
associated bods are laid ^wn on a land surface. AU the same, th^ shallow 
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stratum at Beckenham does not belong to the system fringing the hills, 
but is due to the invasion of the marine area by land beds. That this is 
really the case is shown by the roots of totara-trees in position, which were 
discovered when the excavations for the tank were being made. 

It is thus fairly clear that the arm of the sea or an estuary was 
gradually encroached on by gravels brought down by rivers, which covered 
up the marine deposits and caused a gradual extension of the '' first 
stratum ” series of beds up to the base of the hills ; so that first-stratum 
water is generally obtainable, except in such places as Heathoote, where 
the gravels have not extended far enough and where the topmost beds 
still consist of sands and sandy clays similar to those now being laid down 
in the adjacent estuary. The top layers in this place are merely the 
extension landwards of these later estuarine deposits. 

This fringe round the hills, not intimately connected with the general 
artesian system of Christchurch, cannot extend out very far beyond the 
pumping-station, since a weU 5 chains farther north-east beyond the deep 
Gin. well gives a plentiful supply of water from a deej> stratum not 
existing in the G in. well. In this case a in. pipe gave, when the well 
was first sunk, a flow of 100 gallons per minute from a depth of 365 ft., 
and water rose 25 ft. above ground-level. The first-stratum water of this 
well reached to only 2 ft. below the surface of the ground ; but this level 
must be fully 7 ft. above the ground -level at the Gin. well, since it is on 
a high terrace of the river, and the apparent failure may thus be accounted 
for. This prolific 3G5ft. stratum has no counterpart whatsoever in the 
well at the pumping-station, for at that depth there occurs a bed of 
fragmentary volcanic rock, but no water. Similar records c^n be got from 
other wells just outside the station limits, which confirm the residts from 
the well just cited. 

Consideration was also given to the source of the water at the 251 ft. 
level. It appears to me that this cannot be credited to water which has 
come down from the Port Hills as distinct from that which supplies wells 
generally. The G in. well rises 9 ft. above the surface, and a similar rise is 
recorded in other wells — 13 ft. in the case of the well at Mrs. Cocks *8, and 
15 ft. in the case of the Heathcote Racecourse well. Now, it does not 
seem to me at all possible that this rise can be obtained by the pressure 
due to a head of water from the hills. This would demand that the 
water-bearing bed should rise against their flanks for a distance of tpiite 
20 ft., or even more, above the level of the plain, and there is no evidence 
of this. Rather it appears to me the water comes from the ordinary 
supply, but that, owing to the high coefficient of friction in such water- 
bearing beds as extend into the marine beds in this area, the supplies are 
comparatively poor. No doubt tonnes of gravel, gradually diminishing 
in thickness and perhaps increasing in compactness as the percentage of 
finer material increases, were pushed forward from the land-surface which 
existed to the north and west, and along these the supplies of water found 
their way, but in diminishing <|uantity. Although these beds do not obtain 
their supply from the hills, there is every reason for thinking that the 
supplies obtained from just above the solid rock substratum do come from 
there ; but solid rock was not reached in the deep bore at Beckenham, 
although it was in all probability not &r away, so the question of a supply 
from just above it does not arise in oonnection with this discussion. 

The next point to be considered is the amount of flow from the wells 
at Beckenham. This is extraordinarily great considering that it is from 
the first stratum. The records of the Venturi meters installed in the 
station show that when the surface Of the water is lowered till it stands 
at 5 ft. 6 in. above the floor of the tank the yield, from seven wells (not 
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including the 14 in. well) was 1,623 gallons per minute : with the depth 
of water in the tank standing at 4 ft. 6 in. the flow was 1 ,669 gallons per 
minute ; and with the level of the water standing in the tank at 3 ft. and 
the 14 in. well flowing the total reached 2,686 gallons per minute, and this 
was while a 6 in. well 5 chains away was running to waste over 300 gallons 
per minute. As far as can be seen, this amount c>an be maintained, because, 
strange to say, the sinking of the 14 in. well resulted in increased flows 
being given by the others. 

This amount is very great, seeing that it is practically the yield to be 
obtained from a little over an acre of ground ; still, it is of the same order 
as is at times obtained from first-stratum wells in the Christchurch area : 
e.g., a 3 in. well in the Botanic Gardens gives a flow of 80 gallons per 
minute, and this flow has been maintained for several years. But there 
appears to be an extraordinary concentration at Beckenham, which may 
be explained in two ways 

(1.) The major portion of the supply is obtained from a leak from a 
deeper stratum. Now, if this is the case it must be from a deep stratum 
not under the present wells but some distance farther from the hills. It 
might appear quite feasible that water should leak up the contact between 
the beds of the fringing area and those of the Christchurch area, were the 
contact definite, and thus fill the overlying bed. But if this is the case, 
then the pressure to be obtained from the first stratum should be much 
higher, unless friction is very great, or unless there is a ready outflow from 
somewhere near to lower the pressure. This may be furnished by the 
big springs in Beckenham Park, which lie approximately 37 chains south- 
east of the pumping-station and yield over 1,000,000 gallons per day. This 
water may, after all, not be a true spring, but a leakage from the river at a 
higher lev(‘l coming directly across a loop. Also, I do not think there is a 
definite line of demarcation between the two sets of beds, but one dovetails 
into the other along their line of junction. 

(2.) The increased supply is due to the obstruction aflorded by Banks 
Peninsula to the movement of the underground streams. This may be 
explained in some such way as the following : In that sector of the plains 
lying behind the mass of Banks Peninsula the water is continually finding 
its way seaward, following along the diflerent underground permeable beds. 
North and south of the peninsula there is no obstruction to this movement 
except the friction of the beds themselves. Owing to this friction they 
give a flow which diminishes progressively as the beds are followed north 
parallel to the coast-line past Kaiapoi to the line of the Ashley, and on 
following then south towards the mouth of the Rakaia. The prolific yields 
are in the vicinity of the volcanic mass, and especially in close proximity 
to it. This may be explained by the water being concentrated in more 
or less well-defined streams as it forces its way past the obstructions, and 
specially is this the case on the northern flank of the volcano ; and where 
such concentrations are tapped great yields are obtained. This would also 
account for the springs at Beckenham Park and at Hoonhay. The latter 
lie just where the obstruction is placed right across the normal path of 
underground water-movement, and the yield is very great — viz., 3,000,000 
gallons per day. This appears to me the reason for the abnormal con- 
centration at Beckenham. All the same, both causes may be operative 
at the same time, and the second cause may promote abnormal concentra- 
tion of the flows in deeper beds as well as in the shallow ones, and the 
springs at Hponhay may be due to an upward leak from a deep stratum, 
perhaps following initially along the contact of the gravel-beds with the 
underlying voloanios. 

In order to test the interference of one well on the flow of another I 
suggested to the Engineer that tests could be made by shutting down seta 
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of wells progressively and noting the effect. The following results have 
been obtain^ : — 

First of all a comparison was made between the original four wells put 
down and a subsequent three wells. The former constitute an inner ring 
consisting of two 6 in. and two 8 in. nearest the station ; included in this 
should be a 9 in. well, but this is unsatisfactory, and yields only 20 gallons 
per minute, and for that reason is excluded from the test. The wells are 
uneven in yield, and the best results are obtained from one of the 6 in. 
wells. The latter sot of wells consists of three 8 in. wells placed on a line 
approximately 3 chains from the tank. The tests were made with the water 
at an average depth of 2 ft. 6 in. in the tank, the measurement made by 
noting the time the water-level took to rise from 2 ft. to 3 ft. 

The four original wells (two Gin. and two Sin. — all other wells shut 
off) gave 1 ,538 gallons per minute ; the three 8 in. wells (all other wells 
shut off) gave 1,205 gallons per minute : a total of 2,763 gallons per 
minute. The whole seven (all other wells shut off) gave 2,205 gallons per 
minute. This means a loss of about 20 per cent, due to interference of 
one set with the other. The 14 in. well and the 6 in. coupled with it (all 
other wells shut off) gave 846 gallons per minute. All wells open except 
the 9 in. gave 2,686 gallons per minute. This amount combined with the 
previous total from the former set of seven wells should be 3,051 gallons 
per minute, which shows an interference of only 8 per cent. The small 
amount is probably due to the last two wells beiug an average distance of 
3 chains away from the set of Sin. wells. This interference is compara- 
tively small. 

Both these resultu are apparently lower than the values given by 
Schlichter (Theoretical Investigation of the Motion of Ground-waters, 
19ih Ann. Hep. V.S. Oeol. Sur., 1897-98), and are indicative of the 
largeness of the supply. 

Considerable value is attached in some quarters to the amount of water 
3 delded per square inch of well cross-section. Of course, there is a 
falling-off in the quantity reckoned this way in the case of larger wells, and 
therefore it may appear at first sight that the advantage lies with a 
number of smaller bores rather than with a smaller number of larger bores 
of equal total sectional area. No doubt the smaller bores exhaust an area 
more thoroughly if a sufficient number are sunk, but then the question of 
cost arises, and the larger wells may be more economical in the long-run 
as giving a greater return per money expended. There is another advantage 
in the case of wells in the Ghristchux^ area — vie., that large-bore wells, 
if not so prolific per unit of area, vield their water quietly, and so a smaller 
quantity of sand, and at times of stones, is carried into the settliiig-tank. 
If no settling-tank is provided, then the wear on pumps, valves, &c., must 
be serious. Oscar Edward Meinser, in his pi^r on the Occurrence of 
Ground-water in the United States (U.S. Ueol Surv., Wafer-supply 
Paper 489^ 1923, p. 119} says : ** By coming into wells after they are finished, 
it [the sand] damages the pump, sometimes erodes the casing, and frequently 
clogs the wells.” The finrti two reasons appear to be of special importance 
in the case of wells in the Ohiistchurcn area, so that any means of 
diminishing the disability arising therefrom, unless too great an expenditure 
is incurred, should be followed, out. By sinking wider bores the rush of 
water is reduced, and the ojbjeotion to the presence of the sand in pumps* dto., 
partially or completely removed. 

In concluding this brief statement 1 have to express my indebtedness 
to the Mayoa for kindly allowing me to tt|e tliexeoords ; also to Mr. C. i>awe, 
the City Surveyor, and to Mr. P. MslBsh^ JEagineer at the pumpingHitatioii, 
for substantial and ready assistaneq they were called on. 
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A. OBJECTS AND METHODS. 

The investigations here recorded were carried on by the writer with the 
assistance and advice of the Artesian Wells Committee of the Canterbury 
Philosophical Institute, the monetary expense involved being met by a 
grant to that committee from the New Zealand Institute. The work dealt 
with in this report was started in 1921, and was carried on almost 
continuously till November, 1924, by which time it appeared that the 
number of new facts likely to come to light by the method used was not 
commensurate with the labour involved in discovering them. The writer 
has been making observations on the Christchurch artesians for the past 
fourteen years, and the information gained has been largely drawn on for 
conmarison with the results of this series of observations. 

The ultimate aim of the research was to enable a prophecy to be made 
as to the future fate of the wells — whether the supply is likely to become 
insufheient as the draft on it increases, and whether the level to which 
the water rises is likely to diminish in the course of years. 

For this purpose it was sought to find the source of the water supplying 
the wells, and the quest was started along two lines : first, recorders giving 
continuous readings were attached to a number pf wells, and meteorological 
observations were made or collected, to see if there were any correlation 
between the level of the waters in the wells on the one hand and such things 
as rain, evaporation, river-floods, Ac., on the other ; and, second, chemical 
analyses were made of the waWs from various wells and the possible 
sources of supply to see if there were any chemical similarities ^tween 
their compositionB. 


B. THE WATER-LEVEL OBSERVATIONS. 

These were made on eight wells varying in depth from 60 ft. to 344 ft., 
and situated either in Christohuroh or at Lincoln, twelve miles from 
(%ristohiirch. WeUs have to be out of use for the purposes of water- 
supply white continuous records are being taken of their static head, 
and largely restricts the number of weBs available, so that frequently 
out has to go ter afield to secure wells of the desired depth. 

The arrangement adopted for securing the records consisted of (1) a 
float-chamber nt the top of the well-pipe : (2) a float connected by cords 
and pulleys with a pencil, to which movements of the float impiurted a 
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series of vertical movements : (3) a drum rotating on a vertical axis, 
driven by clockwork, and carrying a paper on which the pencil marked 
the records. The float-chamber was 6 in. in diameter and 6 ft. in height ; 
it was so arranged that at the time of its erection the static level of the 
water was about the middle of its height, so that the water might rise or 
fall about 3 ft. before putting the float out of action. The float weighed 
31b. and was connected with the pencil by thin steel wire, which was 
proved, by trial of the apparatus on standing water, to impart, no motion 
to the pencil by such alterations to its length as were produced by the 
weather variations to which it was subjected. The rotating drums were 
18 in. in 'height and about 1 ft. in diameter : they rotated once a week, 
were driven by hanging weights, and their timing was regulated by their 
being belt-connected to large kitchen clocks of the “ Big Ben typ‘. 
These recorders worked perfectly well indoors, but in the temporary 
shelters erected over the wells they were apt to stop working in wet or 
cold weather, so tliat important records were sometimes lost, and the 
necessity for winding, them daily made them expensive to look after 
when they were far apart. In the end a barograph, in which tlie vacuum- 
box was disconnected from the recording-pen, was modified for use on the 
wells, and its weekly winding and regular running made it perfectly 
satisfactory in action. 

The instruments (three in number) were first attached to three wells 
in Christchurch, all situated near Canterbury College ; but many small 
movements, and the beginnings of larger ones, are, in the town wells, 
masked by the effects of intermittent pumping from neighbouring wells. 
For the study of these smaller fluctuations the instruments were moved 
to Lincoln, where pumping from the wells is not practised ; and this 
removal was rendered additionally desirable because there were indications 
of fundamental differences between the wells at Christchurch and those 
at Lincoln. In the following paragraphs the behaviour of the town wells 
and those at Lincoln are frequently contrasted. 

At one stage of the observations a recorder was placed on the River 
Avon, and some of the observations made are recorded in the final 
paragraph of this section. 


1. The Rain Effect. 

(a,) The Wdk at Lincoln, 

Size of the Jfjfec/.-— That rain raises the level of the water in the 
wells is common knowledge. The amount of rise produced by I in. of 
rain varies greatly with the condition of the soil and subsoil before the 
rain concerned. If the rain comes after a drought its effect on the well 
is only slight ; if it comes after previous rains its effect is much more 
pronounced. This is probably because in the first case all the rain does 
not reach the free subsoil water at the outcrop of stratum whose water 
supplies the well, but is used up in moistening the soil and subsoil : if this 
is i^eady wet by previous rains nearly all tihe subsequent fall reaches 
the water-table. In many places a saturated soil and subsoil would 
increase the surface run-off instead of raising the water-table, but over 
the greater part of the plains above Lincoln the soil is so gravelly and 
pervious that there is no run-off at all. Thus of two equal rainfalls 
occurring at a diort interval of time the second has an effect much greater 
than the fifl^t, because the second fall is not called upon to moisten the 
soil before it reaches the water-table. It is therefore not possible to state 
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the efEect of any given amount of rain on any given well. Coneecutive 
rains have a cumulative efEect. This cannot be made clearer than in the 
graphs illustrating former papers on this subject (2, 3) or that given in less 
detail in fig. 1 of the present article. 

The maidmum variation in well-level recorded in these observations 
is in a 344 ft. well at Jjircoln College, which stood at 8 ft. 2 in. above zero- 
mark in 1912, and fell to 9 in. below zero in 1923. This must not, however, 
be considered a permanent fall, because the great height of 1912 was 
attained only after two annual rains of 32 in. — 28 per cent, above the 
normal 26 in. In 1911 the water-level was only 2 ft. 6 in., and two wet 
seasons produced a rise of nearly 6 ft. It is almost certain that similar 
seasons in future would produce a similar rise, and that much of the 
uneasiness concerning the present level of the wells will be allayed when 
a few wet years have again been experienced. The year 1914 had only 
20 in. of rain, and 1915 only 14 in., so that the wells fell seriously. Since 
then we have had almost normal rainfalls, but nothing to counterbalance 
the serious drop in the wells following on the years of drought. 

The maximum rise after a given rain was recorded on a 308 ft. well 
at Lincoln, where a rise of over 18 in. followed the 4 in. rain in May, 1923. 
How much more than 18 in. the rise was could not be ascertained, because 
the water overflowed the top of the pipe (which was already 25 ft. above the 
ground) and it became necessary to shut ofi the well. 

This particular well (the old creamery-well at Schaefier’s Comer) was 
simk in 1902 ; its depth was 308 ft. The water rose 25 ft. above ground- 
level, and the 2 in. pipe discharged 25 gallons per minute at the surface. 
The height is still 25 ft. after a rain, but the surface discharge is only about 
gallon per minute. This is a case of blockage of the pipe, and the flow 
could be restored by reboring the present pipe. The reduced flow of a 
well whose static head is also reduced cannot be restored by any manipulation 
BO far known. 

At the time of the 18 in. well-rise described the rainfall at Lincoln was 
only 4 in., but it was 13 in. at Darficld, which may be considered as nearer 
the outcrop of the stratum tapped by the well. The' College well (344 ft.) 
rose about 17 in. on the same occasion. There also the exact rise could not 
be measured, as the water had sunk to below zero on the gauge before the 
rain mentioned. 

The amount of rise per inch of rain is governed by the distance the water 
runs over impervious strata before it fhlls into the pervious one that is 
tapped by the well. The rise of any well therefore varies with the nature 
of the layers at the outcrop of the stratum tapped, but all near-by wells 
sunk to the same depth probably react similarly. 

Hutton (4) notices that his deep well fluctuated more than his shallow 
one, and I have found that in general deep wells rise more than shallow ones 
per inch of rain. While the greater number of shallow wells in town is a 
sufficient explanation of the phenomenon there, other factors must 1^ cidled 
in to explain it in the country, where shallow wells are not in excess. It 
may be supposed that the strata tapped by the shallow wells reach the surface 
near the artesian area, while those tapped by the deep ones reach the surface 
higher up the plains. The farther up the plain (within limits), the more 
shmgly is its surface ; the nearer the sea, the more is its surface clothed 
with soil. Bain falling close to Lincoln sinks slowly and imperfectly to the 
strata tapped by the shallow weBs : rain falling farther away sinks rapi^y 
and completely to those tapped by the deeper ones. 
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It is probable that the rain feeding the wells falls within, say, ten miles 
of Lincoln or Christchurch, and not far up the plains, or in the mountains, 
as is sometimes supposed. A ]X)pular belief connects the snows on Mount 
Torlesse with the artesian water-supply, but this is almost certainly 
fallacious. All the snow that melts off Mount Torlesse must be caught by 
the Kowhai or the Waimakariri, and its effect on the wells must be by way 
of the river. To the river, however, the effect of Torlesse snows is 
negligible in comparison with the snows it receives from other quarters, 
and so the effect of Torlesse snows on the wells must be negligible too. 
Benmore snow may conceivably affect the Lincoln wells, because, although 
much of it finds its way to the Kowhai and Waimakariri, a certain amount 
is fed to the Selwyn, which loses itself in the middle plains, and so may affect 
the seaboard wells. Years of observation have, however, failed to show 
any relation between the melting of the snows on the frontal range and the 
ffuctuations in the water-level of the artesians. 

It is true that the Lincoln wells often reach their annual maximum in 
Ootobei^November, at the end of the melting of the mountain snows, but 
an examination of fig. 1 will show that there was a continuous fall during 
1914 and 1916 with no maximum in early summer, although snow-melting 
took place as usual ; and the same is true of 1923. The graph, moreover, 
shows the all-sufficiency of the rainfall near Lincoln to explain all the major 
fluctuations of the well-level, without caUing in the aid of any such 
supposititious factors as the snow on the distant ranges. 

Time of the Rain Effect. — Next to the amount of the effect due to rain, 
the length of time taken for the influence of the rain to be felt on the well 
calls for consideration. To And out this time is not as easy as was anticipated 
when the recorders were installed, for the wells respond to barometric 
changes as well as to rainfall. The wells fall when the barometer rises, 
and the banimeter almost invariably rises when rain commences. Thus 
the first effect of rain is to make the well-level recede, and this effect has to- 
be overcome before the rain rise is observed. However the barometric 
effect on certain wells has been determined and can be allowed for with 
fair accuracy. In the best case noted the fall due to barometric rise was 
checked, stopped, and reversed within two hours of the start of a fall of 
rain ; but in other oases the effect was much more retarded. When the 
ground was very dry in Blay, 1923, and then 4 in. of rain fell in one week, 
it took two days before any rise was recorded — and this on the same well 
that on another occasion had responded to rain within two hours. It would 
appear that the time taken to cause a rise depends entirely on the time taken 
for the rain to reach the water-table where the water-bearing stratum 
outcrops, and that the effect is then immediately imparted to all parts of 
that water-body, including the part standing in the well-pipe. This would 
require that we suppose the water-supply to be practically an underground 
lake among the stones of the gravel-b^ds ; that water is pouring into one 
end where the bed outcrops on the plain, and out of the other end by means^ 
of springs and flowing wells. The spaces among the stones must be very 
great to allow of such free movement of the water as this rapidity of effect 
implies, and that large spaces do exist is emphasized by Dr. Chilton’s 
record (1) of subterranean Isopods up to nearly 1 in. in length from the 
gravels tapped by the shallower wells. 

(h») The Town WMs, 

Size of Bain Effect. — ^This is much less in town wells than in those at. 
Linooln, doubtless because many wells are sunk to the same stratum, and 
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when a rise takes place every well flows more freely and so any one of them 
is prevented from rising remarkably. No records were being taken on 
towm wells in May, 1923, when a rise of over 18 in. was recorded in a 
country well, but inquiries showed that the rise was probably about 6 in. 
Speight (5) notes “ a jumj) of 6 in. after several days’ rain,” and this must 
be considered a large rise for a town well. The great steadiness of the 
town wells as compared Vith the country ones is well shown in fig. 1 . 
This is of great interest and importance, for it probably shows that the town 
wells are normally at their basic level, below which it is improbable any 
influences will lower them. The 8ourc<‘ of supply is of such constancy 
that periods of drought affect them but little. The country wells, being 
few in number, are normally above their basic level, and therefore are 
quickly lowered by rainless seasons. This was ])robably the condition of 
the town wells in their early days. 

Tithe of Rain Effect,- The town wells are so much influenced by 
pumping from neighbouring wells to below their static head that all minor 
fluctuations caused by the weather, and the beginning of all larger ones, 
arc totally obscured. There is therefore no evidence of the time after 
rain that the town wells begin to rist*. Symes s ((>) suburban well was 
partly freed from the effect of near-by pumping, and he got the record id 
a rise within one hour of the commencement of rain — which is of the same 
order as the two hours noted at Lincoln. 

2. The River Effect. 

(a,) The WeUe at Lincoln. 

These might be affected by either the Waimakariri or Selwyn. As the 
Waimakariri leaves the mountains it is pointing straight towards Lincoln, 
and does not swing off to the north till it reaches Halkett. From Halkett 
to Lincoln is about fifteen miles, and the fall of the surface of the plain, 
and probably of the underlying strata as well, is direct from Halkett to 
Lincoln, and not from Halkett to Kaiapoi, as the river now runs. It is 
therefore quite conceivable that seepage from the river reaches Lincoln. 
The Selwyn runs underground for the middle fifteen miles of its course, 
disappearing under the shingle above Greendale, and reappearing above 
Ellesmere. There is every probability that this underground water seeps 
away to be tapped by wells, and does not all rise again in the river-bed. 
Mr. W. Tumor, of Selwvn Railway-station, kept a record of the floods in 
the Selwyn for me for some years while I tried to find a reaction to them 
in the Lincoln wells. 

No effect from Waimakariri or Selwyn has ever been recorded as the 
result of direct observation in any well at Lincoln, and the five months 
graph shown in Trans. N.Z. Inst., vol. 44, p. 147, is pretty conclusive 
evidence that no such effect occurs as far as the larger nver is concerned. 

In 1914 we had 20 in. of rain, and in 1915 14 in., compared with our 
average of 25 in. As a result of this, some springs at Brookside, two miles 
from the Selwyn River, went dry. In 1916 a heavy rain occurred, causing 
a flood in the Selwyn, and a fortnight later the Brookside springs started 
running. This is sufficient evidence that the Selwyn feeds underground 
reservoirs ; but if the flood-water when underground travels at the rate of 
only a mile a week, it would be impossible to trace cause and effect in the 
case of the Lincoln wells, which are twelve or fifteen miles away from any 
possible seepage-bed in the Selwyn. 
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The slowness of travel of the water on this occasion serves to emphasize 
the rapidity of the rain effect, and to support the idea that the ordinary 
80 ur(*.e of supply is either a virtual underground lake, or freely-moving 
underground streams whose intake is quite close to the wells. In the 
present case one may suppose seepage from the river to these springs to 
take place only from flood-waters, and therefore through usually dry beds 
which would greatly retard the water's flow. 

While floods in the rivers cannot be traced in the fluctuations of the 
wells, yet a steady seepage is to be regarded as very probable. From early 
in 1914 till February, 1916, the 334 ft. well at Lincoln College fell steadily 
and uninterruptedly from 4 ft. above the zero-mark to 4 in. below it. 
Then, though the weather continued dry, and although a continuation of 
the fall might have been expected, the diminution of static head coascMi, 
and the level remained constant until the 28th May, when heavy rains 
caused the well to rise. In November, 1922, the well-level had again fallen 
below the arbitrary zero, and again remained about 4 in. below until latt^ 
in May, 1923, when the heavy rains of that month caused the water to 
reappear in the gauge. On neither of these occasions did a ram whose 
intake-pipe is only 11 in. below zero on the gauge cease to work. That on 
two occasions of long and constant fall, the fall should be arrested at the 
same level without any rain to check it, clearly suggests a source of supply 
more constant than the rainfall alone. It looks as if there were a constant 
supply held by river-seepage to a certain level, and when heavy rain falls 
this level is raised considerably, because the few wells at Lincoln (four or 
five per square mile) do not let the water away quickly enough to check 
the rise. In course of time, however, the increas^ level due to the rain 
is reduced, and the wells then stand, and continue to stand, at the level 
of the water as supplied by the rivers. This evidence of the river-supply 
would not be sufficient to prove it if Lincoln wells alone were considoi^, 
but the evidence from the town wells to be ne.xt considered is very strongly 
in this direction. 

(b.) The Town WeUs, 

Here there are many thousands of wells per square mile, and their 
combined flow is much over 10,000,000 gallons per day. These wells are 
very constant in level, as shown in fig. 1, They rise with rain, but to a 
much less extent than the country wells, and quickly fall back again to their 
constant level, below which their oontiiiuous and voluminous flow is not 
able to reduce them The evidence in favour of river-supply is practically 
conclusive. The rainfall is, indeed, sufficient to supply the flow, but the 
rainfall is intermittent, while the wells, once the rain has ceased for a few 
days, remain at a level that is practically constant. 

The relative constancy of the town wells compared with the country 
one (fig. 1) indicates that the former are using chiefly river- water and the 
latter chiefly rain-water. No observation of a well’s rising after a Wai- 
makariri flood has yet been made in any well farther from the river than 
Belfast, despite the general impression that such a rise takes place. 
Speight (5) suggests that barometric influence may cause the apparent 
connection, and the next section will show that this surmise is probably 
correct. 

8. The Barometric Effect. 

(a,) The Country WMs, 

The effect of the variations of the barometer previously recorded (1) 
were found again in every record made during the present series of 
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observationB, but were differently developed in different wells. The Lincoln 
College well (344 ft.) rises lour times as much as the barometer falls, but 
ajnear-by wdl of 60 ft. in depth showed a water-rise only equal to the 
barometer-fall. A typical week’s graph for this well is reproduced (fig. 2), 
the well reading being inverted. 

(b.) The Town Wells. 

Here no connection between barometer and well-level has ever been 
recorded, because the effect of pumping adjacent wells below their static 
head masks all small fluctuations to such an extent as to make ac>curate 
measurements impossible. The barometric effect must, however, be present 
in full force, and if it has anji;hing like the effect it has at Lincoln th(j 
result must be quite striking. Hutton’s graphs (4) show that rises of 4 in. 



Fio. 2. — barogram ; W, inverted record of 80 ft. well at Greenpark. 

are quite uncommon, and would cause a noticeable difference in the flow 
of a well or the working of a hydraulic ram. But a rise of this sort, if not 
of this amount, must be produced every time the barometer falls 1 in., 
which it does every time a north-wester blows ; and this is doubtless the 
cause of the general observation that rams work better during a north- 
wester or when the Waimakariri is in flood. 

4. Tub iNDusTBrAn Effecjt. 

This is the name suggested by Dr. C. C. Farr for the interference with 
the static head of the well under observation by pumping other wells to 
below their static head. For the circumstances concerned it is a better 
term thim interference,” which includes also the effect caused by the 
sinking of new wells and the opening and closing of old ones in the 
neigh^urhood of that under observation. 

(a.) The Country WdU, 

No industrial effect was observed here, because pumping direct from 
wells is not ^practised in the neighbourhood. This absence of industrial 
effect allows^other effects to be more closely seen. 
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The industrial effect was first noted by Captain Hutton (4), who states 
that the shallow well at the Christchurch Museum rose every evening, and 
who was able to assign this to industrial causes, because no corresponding 
fall took place on Sundays or holidays. Hutton’s ’* evening rise ” was 
l>erfoctly well marked, and it was to see if the rise were really an indus- 
trial effect that observations on country wells were first started. There 
appeared some slight evening rise in my first observations (2), but the 
present series shows it to be much greater in town, and to be really 
industrial in origin. Instead of an evening rise ” it should be called a 
“ morning fall,” because the higher level is the normal one, and the 
lowering is produced by pumping. The Museum wells, observed by Captain 



Fto. 3. — Industrial effect on— A, well near Hospital ; B, Byrnes’s Papanui well. 

Hutton and Professor Speight, and the three wells recently under obser- 
vation, are all within half a mile of the industrial quarter of the town, 
and so they promptly feel the effect of pumping. The places and times 
of pumping have been traced, and the accord between start of pumping 
and falling of well is almost exact. Symes’s (6) records show daily curves 
with maximum and minimum similar to the wells observed nearer town, 
but owing to his well being about three miles from the industrial part of 
the town the curves are somewhat more gradual. A week’s graphs (not 
the same week) from Symes’s Papanui well, and one from a well near the 
Hospital, are here produced for comparison (fig. 3). The absence of a fall 
on Stmday is again to be noted. 

These fluctuations will now be seen to mask any due to barometric 
effect. 


6. Evaporation Effect. 

It was once suggested that the fluctuations of a well’s level would be 
completely understood ff one ^ew the rainfall and the evaporation. This 
was an attempt to explain the fact that rainfall in dry weather has a 
much less effect on the wells than the same rainfall in wet weather. An 
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cvaporimeter was therefore instaUed. consisting of a tank 4 ft. square and 
2 ft. deep, placed in the middle of an open field, and kept filled with water 
to within 2 in. of the top. Observations were made during five years, and 
the records show for each month the total evaporation, the rainfall, and 
the ‘‘ effective rainfall ” — that is, the rainfall minus the evaporation. 

When the well-levels were grajihed against the “ effective rainfall ** 
there was no appearance of accord. 


Average M off tidy Rainfall and EvaporalioH from a Water' surface at Lincoln, 
N.Z., for the Years 1916-23 inclusive. 



(All ill inches.) 



Month. 

Average 

Average 

Average Effective 

Rainfall. | 

Evaporation. 

Rainfall. 

January 

3-4 

5*4 

—2*0 

Febniary 


4*5 

-2*9 

March . . 

1-0 

4-0 

-3*0 

April 

1-8 

2-8 

^1*0 

May . . 

2-3 

21 

f0*2 

June . . 

2*2 , 

M 

+ 1*1 

July . . 

1-8 

0-8 

+ 1*0 

August 

1-fi 

0*8 

+0*8 

September 

2*5 

2-7 

-0*2 

October 

1*6 

3*5 

-1*9 

November 

2*1 

4*1 

-2*0 

December 

|..r» 


--4*0 


It is thus seen that the effective rainfall is highest in midwinter, while 
fig. 1 shows that the wells are highest in early summer. The fact is that 
it is not the evaporation in thi^ month that the rain falls in that morlifief; 
the action of the rain upon the well, but the evaporation in previous 
months. If this has been slight, a normal rainfall has a great effect. Thus 
the lack of evaporation during winter causes the spring rains to influences 
the wells so that their maximum height is reached in October and 
November ; the great evaporation during summer causes the autumn rains, 
though equal to the spring ones in amount, to have little effect, so that 
the wells reach their minimum in April and May. The variations in height 
of the wells are governed by the rain modified by the previous evaporation. 

The utility of a rainfall from an agricultural point of view is inversely 
pro^itional to its effect on the well-levels. 

^e average rainfall for the five years concerned was 23*4 in., and the 
average evaporation 37*3 in. 


6. Tide Effecjt. 

Professer Speight shows (5) that a tidal effect amounting to 18 in. rise 
at high tide, and extending to three miles from the coast, occurs at New 
Brighton. JPhe wells noted in the present series of observations are too 
far from the sea to show any tide effect. 
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7. Pressure Effect. 

Syiiies (6) shows that a tram-car, especially the heavy water-carrying 
type, profluced a distinct wave-like movement in the wat-er in his well, 
30 ft. from tlui tram-line. Speight also refers to trials in Japan showing rise 
of water in response to artificial loading. This might account for some of the 
rise in coastal wells due to the rising tide, but the saltness of the New 
Brighton wells is against the })ure pressure explanation. The rise of wells 
in response to rain may also be partly due to the weight of water falling 
on the earth — partly only, because the rise in the wells goes on long after 
the rain has ceased falling. The first rise, however — that occurring within 
the first hour or two of the rain — might conceivably be associated with 
pressure elfeot. I was at first inclined to think that, if the well-rise were 
due to pressure, every rain should produce the same rise ; but, again, it is 
conceivable that air in the soil, after a period of drought, might cushion 
the rain's pressure so as to postpone its action. Pressure may therefore 
have some slight influence, in causing the first rise due to rain ; but the 
magnitude of the total rist^, its continuance after rain ceases, and the want 
of any sign of break in its continuity, all indicate that the )>re8sure effect 
is of very little significance. 

8. Eartuquake Effect. 

Mr. L. P. SymoK has kindly allowed me to insert here a note on an 
observation he mad<* in 1917. In August of that year he was still running a 
continuous recorder on his Papanui well, as he has previously described (6). 
At about 0.45 on Monday, the 6th of that month, the pencil attached 
to the float on his well suddenly gave a rise and fall of J in., and continued 
to oscillate for twenty minutes. After the first great throw' of f in. the 
next vibrations were of ^ in., and they gradually diminished until they 
disappeared, 

%mcs carefully checked the time of this disturbance in his w^ell and 
found it to synchronize exactly with an earthquake recorded by the 
Christchurch Milne seismograph, so that there is little doubt that the 
disturbance he noted was in reality caused by an earthquake 

9. Correspondence between RrsES in the River Avon and those 
OF THE Wells near by. 

It was not expected that fluctuations in the River Avon would have 
any effect on the water-level of the wells, but it was thought that the 
variations of level of the one might elucidate those of the other, and so a 
recorder was placed in position on the banks of the river, just above the 
Hospital, and continuous readings were taken for some months. 

No relation between river and wells was observed. The river-level 
remains stationary for days on end, drawing a straight line on the graph, 
strikingly different from the agitat^ curves produced by the fluctuations 
in the adjacent wells. The only fluctuations observ^ are — (a) Those 
due to rain. The rise commences within half an hour or loss of the 
beginning of a storm, and is in the neighbourhood of 7 in. per inch of rain 
if this falls within twelve hours. A rise of 7 in. in two hours has been 
recorded, but this was a torrential downpour of 0*7 in. (6) Tliose due 
to the river being cleared of weeds some distance below the recorder. On 
the 18th October, 1921, the river fell 4 in. in twenty-four hours, and 
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remained permanently lowered for some weeks. On that day weeds were 
being out at Barbadoes Street over a mile below the recorder ; and, 
although it hardly seemed likely that the influence of the cleaning would 
be felt so far up, no other explanation of a permanent depression of level 
suggests itself, (c.) Tliose caused by manipulation of the dam towards 
the headwaters of the stream. This sometimes causes the river at the 
Hospital to fall 2 in. or 3 in, in the course of an hour, and to recover its 



Fia. 4. — Fluctuations in level of River Avon : rain on Wednesday, dam*manipulation 

on Friday. 


original level in the course of another hour. A sudden rise of about 2 in. 
is explained by the same cause. These changes usually take place at 
Satuiday and Sunday midnights, and have no permanent effect on the 
river-level. 

A fragment of a graph showing the rise due to 0*3 in. of rain, and also 
a combined fall, recovery, rise, and recession, due to dam-manipulation, 
is given in fig. 4. 

C. THE CHEMICAL OBSERVATIONS. 

It was thought that chemical analyses might show the source of supply 
of the Christchurch wells, and so samples were taken of water from the 
Waimakariri River ; from a shallow non-flowing well at Harewood, about 
two miles from that river ; from a 400 ft. well in Fletcher-Humphries* 
yard in Cathedral Square ; and from the 344 ft. well at Lincoln College. 
The actual collection and analyses were done by Mr. M. J. Scott, of Lincoln 
College, for whose great care in the matter I am deeply grateful. Many 
of the individual trials were done in quadruplicate, and none in less than 
duplicate. 

There is n6 suggestion in the figures that the Christchurch waters have 
a different source of origin from the Lincoln waters. The solids are 
obviously taken up during the passage of the water through the gravels 
of the plains, as the deep wells contain twice as much solid matter in 
solution as the river- water does. The figures will be seen to show a 
gradual inc^ase in total solids the farther the well is from the river, and 
in general a nmilar f^adual increase in each component of the total. This 
is quite coxisistent with the supposition that the wells sampled are all fed 
by percolation from the Waimakariri. 
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Parts per Million Dissolved Solids in various Filtered Waters. 


— 

Waimakariri 

River. 

Harewood 

Well. 

i 

jChristohuroh 
j Well. 

Liucohi 

Well. 

Total solids 

42-42 

46-48 

1 

! 80-82 

82-86 

After ignition 

34-36 

34-36 

• 54-58 

62-66 

ao. 

8-0 

10-0 

, 14-0 

16-0 

SO 3 

2-7 

2-7 

• 3-5 

3-0 

CO, 

11-4 

11-4 

18-7 

22-0 

Cl 

5*4 

4-2 

8-5 

8-6 

N,0, 

0-08 

0-3 

1-6 

0-4 

FeO, 

0-6 

2-0 

; i)-5 

0-25 

CaO 

14-0 

12-0 

20-0 

22-0 

MgO 

1-5 

1 2-8 

< 4-3 

2-9 

NaO, 

30 

! 3-0 

1-6 

5-7 

K,0 

2-4 

2-4 

: 8-0 

6-6 

Hardness. | 

Grains per gallon — j 

Temporary . . 

1-78 

1-73 

1 

] 2-50 

3-03 

Permanent . . ' 

015 

0-26 

1 0-76 

0-23 

Parts per million — | 

Temporary . . j 

25-40 

24-80 

1 

36-40 

43-40 

Perilaanent . . | 

2-10 } 

3-70 

1 10-80 

1 

3-20 


On distributing the acids and bases after the method of Freseniiis the 
following becomes the probable composition of these waters : — 


Paris per MilUdon in Solution. 



Waimakariri 

River. 

Harewood 

WeU. 

Christohurcb 

Well. 

Lincoln 

Well. 

SiO, 

8-0 

10-0 

14-0 

16-0 

FcjO, .. 

0-6 

2-0* 

. 0-5 

0-25 

K,S0, .. 

4-4 

4-4 

7-6 

6-5 

NaCl . . 

6-6 

5-6 

3-5 

10-7 

OaCI, . . 

3-1 

1-2 

10-4 

3-4 

CaSO, .. 

1-2 

1-2 


, » 

K,00, . . . 1 


, , 

5-7 

4-6 

Ca(NO,), 

6-12 

0-46 

2-4 

0-6 

CaCO, .. 

! 21-4 

19-0 

27-5 

36-1 

MgCO, . . 

1 3-1 

j 

6-9 

9-0 

6-1 

1 

Total . 

47-6 

49-7 

80-6 

84-26 

Am. nitrogen \ 

Organic nitrogen y 

IKnolved 0 . 

Not 

estimated 
7,482 oc. 1 

f 006 
\ 0-12 
5,310 cc. 

0-03 

0-07 

6,460 CO. 

0-26 

0-06 

i 6,442 oc. 


* This well wm fitted with a pump, through which the water was raised. 
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D. SUMMARY AND CONCLUSIONS. 

Observations of the fluctuations of eight wells in and near Christchurch 
for periods ranging from one to fourteen years show that the wells rise 
with rain, but the amount of the rise, and the period that intervenes between 
the rain and the rise, depends greatly on the previous weather. While the 
wells are raised above normal level by rainfall, they are prevented from 
falling below normal by percolation from the River Waimakariri; and 
this is true not only of the town wells, but (contrary to my opinion in 
1917) of the Lincoln wells also. The water-analyses are consistent with 
the thesis that both town and country wells are fed by percolation from 
the Waimakariri. 
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Morainic Mounds on the Waimarino Plain near 

Ruapehu. 

By Professor James Park, F.G.S., F.N.Z.Inst. 

[Read before the CHago InsiitiUe, IJth November, J924 ; received by Editor, 19th December^ 
1024 ; issued separately, 31st March, 1926,^ 

Plate 78. 

On Section 14 of the Waimarino Military Reserve, eight miles as the crow 
flies from the summit of Ruapehu and about six miles from Waimarino, 
there are two groups of debris-hummocks that rise above the general level 
of the plain. They lie between the Whakapapanui and Tawhai Streams, 
both of which drain the north-west slopes of Ruapehu. One group, com- 
prising scores of cones, extends from near the well-known Haunted Hut 
to the Rotoaira main road, while the other, a mere string of isolated 
mounds, begins at the main road near the Tawhai, and dots the plain to the 
north-west, ending about half a mile from the Whakapapaiti. After cross- 
ing the Whakapapanui, as one travels from Rotoaira towards Waimarino 
Railway-station the hummocks at once catch the eye, those to the right of 
the road near the Tawhai being especially prominent objects. 

Generally the hummocks range from 20 ft. to 50 ft. high, but some are 
as low as 10 ft., and a few reach a height of 60 ft. Where they have been 
cut through along the road-line they are found to be composi^ of clayey 
matter and silts mingled with angular fragments of andesite ranging from 
small particles to blocks 6 ft. or more in greatest dimension. Most of the 
mounds have a circular or oval base. In places where two mounds 
unite the bai|o is an elongated oval. Many of the mounds are cone-shaped. 
The Waimarino Plain, on which the hummocks stand, ranges from 2,600 ft. 
above sea-level at the lower end to 3, (XX) ft. along the foot of Ruapehu. 
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Plate 78. 



Fio. A. — Distant view of Tawhai mounds. 



Fxo. 0.'— SxoavAtkm ahowing ttrocture of mound on Waimarino-^Rotoaira Road. 


Fm f, mj 
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When we come to consider the origin of those debris-cones two explana- 
tions present themselves : they are either glacial, or the relics of a dissected 
flood-plain. 

The W^aimarino Plain is not a river or valley plain formed by ordinary 
huviatile action, but an elevated platform evidently of fluvio-glacial origin 
built up around the base of Ruapehu. Where the ])lain is trenched by 
the consequent streams descending from the slopes of that mountain it is 
seen to be composed of clayey matter and semi -plastic silts in which are 
embedded angular rock-fragments in great abundance. In ])laces there are 
present beds of well-worn gravels. The coarse, bouldery gravels exposed 
along the courses of the streams that now cross the plain are in the main, 
if not. entirely, composed of re-sorted material. 

The d(‘bri8 cones and mounds lying between the Haunted Hut and the 
Rotoaira Road are dotted irregularly over the plain, in places for a width 
of half a mile. They generally stand close to one another, and there is no 
evidence that drainage-chanuels or streams ever existed between them ; 
on the contrary, undrained hollows lie between many of them. 

I have already nientioned that the mounds are in part composed of 
large angular blocks of andesite. If the mounds were the residuals of 
str(‘am-action one would exf)ect to fmd the hollows between them piled 
with blocks derived from the excavated ground ; but no such piles of 
blocks exist. 

In general outline the Waimarino debris-cones resemble the morainic 
mounds that rise from the upper Waitaki Plain between Omarama and 
Lake Chau. Frequent debris-cones have been described by Griffith Taylor* 
as occurring at MclMurdo Sound and Granite Harbour, in South Victoria 
Land. I myself have s<h*ii similar glacial mounds in the Bow River region 
of Canada ; also along the front of the Malaspina piedmont glacier, and at 
many places on the shores of Puget Sound. 

Taylor made u close examination of sonn* of the Antarctic debris-cones, 
and finally concluded that they were composed of material dropped from 
notches on the edg(‘ of the glacier front. 

The crescent-shaped morainic ridges so often seen in Switzerland, New 
Zealand, and other glaciated rt'gions were obviously terminal moraines 
piled up at j)eriod8 when the rate of melting at the ice front equalled the 
rate of ice-flow. The morainic ridge to the west of the Waimarino Railway- 
station, descri}>ed by me in 1909, evidently marked a one-time terminal 
front of the Pleistocene Waimarino glacier.f The Waimarino mounds were 
formed during the final retreat of the glacier, the material being piled up 
in ice-caves and notches along tlie edge of the ice-front. 

The Waimarino glacier at one time filled the Mangahuia depre^ion 
between Ruapehu and Hauhungatahi, and debouched over the plain, whence 
it was diverted by the high ridges to the west of Whakapapaiti towards 
the Retaruke countr}% over which much glacial detritus is spread. At the 
same time the Waiouru glacier, descending from the south-east flank of 
Ruapehu, sent a tongue of ice down the Hautapu Valley, scattering a trail 
of clay, silt, and rock-fragments as far south as Mangaweka, where many 
large erratic blocks of andesite derived from Ruapehu occur high up on the 
valley-slopes. 

* Gbxfi^ Taylor, The Physiography of the MoMurdo and Granite Harbour 
Region. British Antarctic (** Terra Nova ”) Esopeditun^ pp. 69-73. London, 1922. 

t J. Park, STrems. N,Z, Jnst, vol. 48, 1910, p. 680, 
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Granite Enclosures in a Quartz -biotite-diorite at 
Green Islets, Southland. 

By Professor James Park, F.G.S., F.N.Z.lnst. 

[Head before the Otago Institute, 1 1th November, 1924 ; received by Editor, 19th JJecember, 
1924 ; issued separately, 31st March, 1926.] 

In February, 1923, I visited Preservation Inlet and Chalky Sound. [On 
the passage from the Blufi the boat, a small steam trawler, called at the 
Green Islets, a group of rocks which lie close to the mainland about 
twelve miles south-east of Preservation Inlet. At one place they enclose 
a small cove with a precarious boat-landing. Here the shore of the 
mainland is fringed between low-water and high-water marks by an uneven 
shelving water-worn platform of diorite. 

A hundred yards to the east the diorite rises into a narrow ridge, the 
seaward end of which is detached from the mainland, forming a great 
natural arch, pierced by an archway 70 ft. high and 75 ft. wide at the 
floor-level. To the west the diorite is overlain by a coarse dioritic breccia, 
which here is the lowermost member of the Tertiary coal-bearing series. 

A few yards to the right of the boat-landing the diorite encloses two 
masses of grey granite. The smaller is roughly circular in form and 4 ft. 
in diameter, wlule the larger, Ipng 4 yards to the east, is elliptical, and 
measures 10 ft. and 20 ft. in least and greatest diameters. These two 
occur on the crown of a flat hummock of rock, and are entirely surrounded 
by the diorite. ^In the larger mass the granite in parts grades into apiite. 

General Geology. 

Gneisses, crystalline schists, and limestones, followed by altered grey- 
wackes and slaty argillites that contain Cambrian and Ordovician grapto- 
lites, at one time occupied the whole of what is now the fiordland of Otago 
and Southland. In the late Palaeozoic these rocks were intruded by a 
batholith of diorite, which differentiates into granite in the south and into 
norite or gabbro and even serpentine around its northern periphery. Thk 
dioritic complex constitutes the Clinton River Intrusive Series described 
by me in 1921.* 

As a consequence of subsequent uplift followed by subaerial denudation, 
the crystalline rooks have become broken up into many detached blocks, 
for the most part deeply involved among the intrusives. The largest 
remnant of the Cambrian and Ordovician cr3rstalline rocks occurs between 
Preservation Inlet and Dusky Sound. The areas occupied by these rooks 
in the Princess Mountains and at Caswell and Doubtful Sounds are rela- 
tively small. All the great fiords have been carved in rocb belonging to 
the Clinton River dioritic intrusives, and not in the pre-Oambrian gn^ea 


* J. Park, Geology and Mineral Besources of Weatem Southland, N,Z. Qsat, Bwrv. 
BuU, 23 (nut.), pp. 42-48; Wellington, 1921. 
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and crystaUine schistB as supposed by Hector and Hutton. The plutonic 
intrusion is believed to have taken place in the late Palaeozoic, and the 
general uplift towards the close of the Mesozoic. 

Green Islets Diorite. 

The diorite is coarsely granular and typically hypidiomorphic. The 
dominant constituents of which it is composed are feldspars, quartz, and 
biotite ; there is also some hornblende present. Petrologically the rock 
may be called quartz-biotite-diorite. 

Well-twinned plagioclases are plentiful, and most of them are partially 
altered to sericite. Some large phenocrysts of anorthoclase with zonal 
structure are also present. Enclosed in the feldspars occur a few columns 
of zoisite. 

Quartz is very abundant, filling the interstices. In the quartz occur 
minute microlites that may possibly be diopside. Some apatite and zircons 
are also present. There is much titanite between the biotite and horn- 
blende, apparently secondary. 

The biotite occurs in rounded piles and in six-sided forms. With the 
biotite is often associated a common green hornblende with vivid pleo- 
chroism — blue-green, brownish-olive, and greenish-brown. 


Granitic Enclosures. 

The examples of granite examined in thin slice and submitted for 
analysis were collected from the larger of the two masses. The structure 
may be described as hypidiomorphic-granular. The rock is not fresh. 
The quartz and feldspars exhibit undulating extinction originating from 
intense pressure, but notwithstanding this the t3rpical granite structure is 
perfectly preserved. 

The constituent feldspars are orthoclase, often with trace^j of microcline 
structure, but seldom exhibiting the typical microcline cross-banding, and 
albite-oligoclase with basic oligoclase occurring as inclusions. There are 
also present some plagioclases with normal zoning and broad margins of 
albite. Albite as patches and in long bands occurs in the orthoclase. 
Bericite has developed in the feldspars most often in the middle of the 
plagioclases. 

Biotite occurs as aggregates of small plates with irregular outlines. 
The margins are in places altered to chlorite. Rutile, titanite, and iron-ore 
are also present but not abundant. The mode of occurrence of the biotite 
shows that it developed from hornblende or some other mafic mineral. 

The quartz is abundant, and, like the feldspars, shows strain effects 
arising from pressure. The rock is a biotite-granite. 

The aplite possesses an evenly granular texture and an allotriomorphic 
structure. The dominant feldspar is albite. The orthoclase shows pro- 
minent mioroolinio cross-banding. There is also present a little feldspar 
with a micropegmatitic structure, and grains which show an intorgrowth of 
plagioclase and vermicular quartz apparently replacing potash feldspar. 
Muscovite is plentiful. Bo^ the quartz and feldspars show the strain 
effects usually associated with pressure. The rock is a phase of the 
granite, and may ^ called a granite-apUte. 

As a consequence of the concentration of the basic feldspars and mafic 
minerals, large bodies of granite are known to grade into quartz-diorite 

13-Tnmi. 
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or even into norite and gabbro, but the occurrence of enclosures of granite 
in diorite is not so common. The transition from a quartz-biotite-diorite 
to a biotite-granite does not, after all, involve a violent amount of magmatic 
differentiation. 

The dominance of the alcalic feldspars is what might be looked for in 
igneous rocks of a quartzose character. All three show a pyrogenetic 
relationship arising from progressive differentiation. The granite is clearly 
a phase of the diorite, and the aplite of the granite. 

Analyses. 

Through the courtesy of Mr. P. G. Morgan, M.A., F.G.S., Director of 
the Geological Survey, I obtained the following very completi* analyses 
of the diorite, granite, and aplite, made in the Dominion Laboratory by 
Mr. F. T. Seelye, B.Sc. The molecular ])roportioii8 are also given. 




Diorite. 

Dnuilte. 

ApIItr. 



Anal. 

M.P. 

Anal. 

M.l*. 

Anal. 

M.P. 

Silica 

. . SiOj, 


1003 

73-16 

1-219 

73-87 

1-231 

Alumina 

.. AIjO;, 

16-49 

0-162 

13-74 

0-134 

14-67 

0-144 

Ferric oxide 

. . FejOy 

0-78 

0-006 

0-36 

0-003 

0-20 

0001 

h'errouB oxide 

.. FeO 

4-60 

0-064 

1-48 

UU21 

0-42 

0-006 

Magnesia 

.. MgO 

1‘61 

0-040 

0-31 

0008 

None 

. , 

Lime 

. . CaO 

3* 16 

0()60 

1-60 

O-O20 

0-82 

0-014 

Potash . . 

.. KjO 

4-69 

0-060 

5-03 

0-063 

4-02 

0-043 

Soda 

.. NajO 

2»3 

0047 

3-06 

0-049 

5-00 

0-081 

Water lost above 105*' tJ. 

.. llaO 

107 

, . 

0-46 


0-23 

» • 

Water lost below 106° C. 

.. HyO 

0*39 


0-39 


0-21 


Carbon dioxide 

.. COa 

018 

00()4 

None 

.. 

None 


Titanium dioxide . . 

. . TiOa 

0-80 

0-010 

0-23 

0-003 

0-03 


Zirconium dioxide 

.. ZrOa 1 

0-02 

, , 

0-02 


None 


Phosphorus pentoxide 

. . P 2 O 5 

0-37 

0-003 

0-17 

o-66i 

0-16 

0-001 

Sulphur . . 

.. 8 

None 


None 


None 


Chromium trioxide 

. , CraOa 

None 1 

, , 

None 


None 


Nickel oxide 

. . NiO 

Trace 


None 


None 


Manganous oxide 

.. MnO 

0-10 

o-66i 

0-02 


0-33 

U-U04 

Strontia . . 

.. SrO 

0-06 

, , 

0-04 

. . 

0-04 


Baryta . . 

.. BaO 

0-21 

• • 

0-18 


0-04 

-- 



100-20 


100-24 

-- 

l(K)-03 



The carbon dioxide in the diorite is not present as calcite, as it is 
liberated only on heating with dilute hydrochloric acid. 

Although in the course of the analysis no nickel was detected in the 
aplite, the ioint>planes of the original specimen were coated with green 
stains which were found to contain mckel. Such surfaces were not 
included in the sample taken for analysis. 
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New Zealand Lepidoptera: Notes and Descriptions. 

By Alfred Philpott, AsBistant Entomologist, Cawthron Institute, Nelson. 

\Hen(1 befarf the Nelson Inatitnte^ 14th November, JD24 , received by Editor, IHth 
November, 1U24 : isaned separately. Slat March, IU26. ] 

, , ... Noctuidae. 

Ichneutica lindsayi n. sp. 

(J. 43 mm. Head, palpi, and thorax bright brown. Antennae -stalk 
oohreous-white, pectinations brown, slightly longer than those of /. dione 
Huds. Abdomen and legs dull brown. Fore wings— costa almost straight, 
apex subacute, termen straight, oblique, rounded beneath ; brown, densely 
mixed with ochreous : veins strongly marked with blackish-fuscous : a 
broad fawn-coloured stripe beneath costa from base to reniform With 
which it coalesces ; above this stripe and for some distance beyond its 
apex is a considerable irroration of whitish ; a streak of the same colour, 
margined with blackish fuscous beneath this, apically obtuse, directed 
obliquely towards tornus and reaching nearly to J ; dorsum narrowly 
fawn-coloured : fringes y)ale fawn. Hindwings fuscous-grey : fringes pale 
fawn. 

In one specimen basal jiortion of costal stripe is obsolete, and in this 
example there is also a faint very oblique subterminal line. 

A very handsome and distinct species. 1 have named it in honour 
of Mr. S. Lindsay, to whose kindness T am indebted for the opportunity 
of d‘)scribing this and several other new forms recently discovered by him. 

Hunter Mountains (near Lake Manapouri), in January, ^veral 
examples taken by Messrs, S. Lindsay and C. E. Clarke. Holotype (cj) 
in coil. 8. Lindsay. 

Aletia parmata ti. sp. 

9 . 32 mm. Head and thorax grey. Palpi grey, terminal segment 
rather long, thin, blunt-|X)intod. Antennae brown, grey basally. Abdomen 
brownish-grey. lAjgs grey mixed with brown, tarsi narrowly annulated 
with white, Porewings moderate, costa almost straight, apex subacute, 
termen straight, oblique, slightly sinuate on lower third ; grey, rather 
darker between stigmata ; veins obscurely and interruptedly marked with 
black ; orbicular large, round, whitish, incompletely black-margined ; 
claviform indicated by black margin only ; reniform broad, whitish, 
interruptedly black-margined ; some obscure dark-brown spots on costa 
between } and apex : a series of indistinct black dots round termen : 
fringes brown mixed with white. Hindwings greyish-fuscous : fringes 
whitish-grey. 

Differs from A, longstaffi. (Howes) in the shorter labial palps, and from . 
A, obeeorata Meyr. in the lighter colouring. 

Mount Grey, Canterbury, in February. Another of Mr. Undsay’s 
captures. Holotype (9) in the discoverer's collection. What appears to 
be the male of the species was captured in the same locality but at a 
higher elevation ; as, however, it is not in very good condition I have not 
made it the allotype. The colour of this specimen is darker, and stigmata 
are almost obsolete ; antennae are clothed beneath with extremely short 
ciliations, about 

13 * 
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Ophiusa melicerte Drury, lU. ExoL Ins.^ voL 1, p. 46, pi. 23, fig. 1. 

The first known ooourrenoe of this Australian moth in New Zealand 
was in the autumn of 1870, when one was captured by Mr. W. T. L. 
Travers in his greenhouse at Wellington. In 1 877 Mr. R. Fereday described 
this specimen as a new species under the name of Cat4)oala traversii (Trans, 
N,Z, Inst., vol. 9, p. 457). In 1904 several were taken, and others seen, 
at Titahi Bay, Wellington, by Mr. C. O’Connor. This was in March ; and in 
the same year Mr. G. V. Hudson recorded a single specimen from Motueka, 
Nelson, taken in February or March. Waitomo and Orepuki are mentioned 
by Mr. G. M. Thomson (Naturalization of Animals and Plants in New Zea- 
land, p. 303) as localities for other captures, but I have not been able to 
secure definite particulars of these. I have now to record the occurrence 
of the species in Nelson, a worn example having been picked up in tlie 
street by some boys on the 27th March of this year and brought to the 
Oawthron Institute. It will be noticed that all the occurrences have been 
in autumn. In view of the very erratic nature of the records, it seems unlikely 
that the species is established in New Zealand ; occasional accidentally 
introduced specimens would with more probability account for the facts. 
The comparative abundance of the species near Wellington in 1904 may 
have been the result of a single batch of eggs, the resultont moths or their 
progeny failing to survive the following winter. 

Ophideres matema (L.), Syst. Nat.^ ed. 10, vol. 1, p. 2, pi. 40. 

A very fine specimen of this handsome Australian moth was taken by 
Mrs. T. W. Taylor, of Nelson, on the 10th April, 1924. It was attracted 
to a lighted window, and was in such perfect condition that it could have 
emerged from the pupa only a short time before. Its captor generously 
presented it to the Cawthron Institute. Mr. Hudson has recorded a specimen 
taken by Mr. Cook at Makara, near Wellington, in May, 1906 ; Mr. W. G. 
Howes took one at Dunedin in March, 1907 ; and I learn from Mr. Hudson 
that a third was secured at Akaroa Lighthouse in October, 1917. These 
are all the known occurrences. The caterpillar feeds on bananas, a habit 
probably accounting for the occasional appearance of the moth in this 
country. 

Hydrzombnibab. 

Chloroclyitit fumipalpata (Feld.), Reise der Nov., pi. 31, fig. 33. 

Chhrodystis maculata Huds., N.Z. Moths and Butterflies, p. 44, pi. 6, 
fig. 18, 1898. 

Mr. Hudson concurs in the above correction. 

Xanthorhoe dissitnilis (Philp,). 

Venusia dissimiUa Philp., Trans, N.Z, Inst., vol. 46, p. 118, 1914. 

I take this opportunity of making the above generic correction. 

Xanthorhoe praefectata (Walk.), Oat., 781. (Fig. 1.)1 

Dr. A. Jefleris Turner has pointed out to me that in this species the 
characters of the mouth-parts and head are similar to those of Ymuoia ; 
in his opinion the species oi^t to be removed to that genus. Dr. Turner’s 
observation is quite correct ; and as far as the characters in question are 
concerned there could be no objection to pratfselata being placed under 
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Venusia, The areole, however, is double, while the simple aroole is an 
essential character of that genus. It appears to the writer that a new 
genus is required for the reception of X. praefectata, such genus including 




Fio. 1 . — XatUhorhoe praefectaUi (Walk.) ; lateiul viow of head. 

Fio. 2. — Xanihorhtie aagroia (Butl.) : lateral view of head. 

also X. chhrim Meyr, and X. pscudostinaria Huds., these species having 
exa<dly similar characters to those of praefectata. Figures of the head of 
X. praefectata (Walk.) and X, aegrota (Butl.) are given to illustrate the 
difference of the jiarts. 

Skijdoskmipae. 

Selidosema fluminea n. sp. 

<J 9. 34-38 mm. Head brownish - oohreous. Palpi brown. Antennae 
strongly bi|)ectinated, five or six apical segments simple, stalk ochreous, 
pectinations fuscous. Thorax greyish-fusoous, Abdonien ochreous, slightly 
mixed with brown. Legs ochreous, sprinkled with fuscous, and with tibiae 
and tarsi broadly annulated with dark fuscous. Forewings triangular, 
costa moderately and evenly arched, apex obtuse, termen rounded, oblique ; 
dark brownish-fuscous, olive-tinted and strigulated with ochreous ; first 
line from J costa to J dorsum, prominent, curved or obtusely angulated at 
middle, white ; posterior to the lower half of this line is a large ochreous 
patch, sometimes extending across to second line ; second line forming a 
broad hardly-curved white band, more or less tinted, except on inner edge, 
with oohreous, and with some fuscous strigulation, inner edge very irregular, 
outer edge entire ; subterminal line thin, irregularly dentate, more or less 
interrupted at middle, white ; a series of linear black dots round termen : 
fringes ochreous mixed with fuscous. Hindwin^ whitish-oohreous faintly 
sprinkled with fuscous and with a fuscous discal dot ; an interrupted 
blackish line round termen ; fringes pale ochreous. 

Structurally separated from S. teuedaea Meyr. by the much longer 
antennal pectinations, which are not quite so long as those oi S. productata 
(Walk.). 

Flora River, on the track to Mount Arthur Tableland. Mr. S. Lindsay 
and the writer found males of this handsome species plentiful at the 
blossom of Oieofia and Oaya in January. The elevation would be about 
8,280 ft. Only one female was secured.; this sex agrees well with the 
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male, but is less fuscous and has* a narrower second line. Holotype (<J) 
and a series of paratypes in coll. Cawthron Institute ; allotype (?) in colL 
S. Lindsay. 

^ Crambidab. 

Orocrambus caesms n. s]). 

cJ $. 25-27 mm. Head, palpi, and thorax fuscous- black densely sprinkled 
with white and pale ochreous ; a small golden spot at bases of maxillary 
palpi above. Antennae greyish-fuscous. Abdomen dark fuscous densely 
mixed with ochreous - white. Legs whitish - ochreous, slightly infusoated, 
and tarsi annulated with fuscous. Forewings nmderate, suhoblong, costa 
almost straight, subsinuate at middle, apex rectangular, termen not oblique, 
rounded beneath ; fuscous-black densely irrorated with white ; on obscure 
blackish basal line ; first line at whitish, margined posteriorly with blackish, 
strongly indented at middle ; orbicular obscure, taking the form of a black 
dot or a black ring filled with whitish ; claviform obsolete ; reniform 
S-shaped, wholly blackish- or whitish-centred ; second line at }, obscure, 
irregular, whitish, anteriorly blackish-margined, more prominent in female ; 
a very obscure whitish subterminal shade touching second line alwve middle : 
fringes ochreous mixed with fuscous and with a dark-fuscous basal line. 
Hindwings shining fuscous : fringes ochreous with a fuscous basal line. 

Superficially somewhat like TauroHCOj)a glaucophanes Meyr. 

Gordon’s Pyramid (5,(KX) ft.) and Mount Arthur Tableland (4,5CK) ft.), 
in January. Two of each sex taken. Holotype (J), allotype (9^), and one 
paratype in coll. Cawthron Institute. 

Crambus scitulus n. sp. 

(J. 33 mm. Head white, anterior median portion brown, collar dark 
bronzy-brown except median white stripe. Palpi moderate, brown, white 
above and at base beneath. Antennae dark fuscous, basal segment white 
except on broad internal area. Thorax dark bronzy-brown with broad 
median white stripe. Abdomen ochreous-white. Legs whitish-ochreous, 
median pair somewhat infuscated and anterior tibiae and tarsi wholly 
bronzy-brown. Forewings rather broad, hardly dilated posteriorly, cost*a 
almost straight, subsinuate at nuddle, apex obtuse, termen rounded, 
oblique ; dark bronzy-brown, becoming paler towards apical area ; a thin 
subcostal white line from base to beyond middle ; a suffused whitish area 
beneath costa at J ; a prominent median white stripe from base to termen, 
slightly sinuate at middle and somewhat arched on posterior ^ ; a whitish 
streak beneath first cubitus ; dorsum rather broadly white but extreme 
edge from about ^ brown ; veins on terminal area irregularly marked with 
black; fringes brown, obscurely barred with white. Hindwings shining 
ochreous- whitish tinged with brown : fringes ochreous- whitish. 

Somewhat resembling C. caUi/rrhom Meyr. 

Mount Arthur, in January, One of Mr. S. Lindsay’s discoveries ; he 
secured a single male at an elevation of about 4,000 ft. Holotype (<?) in 
coll. S. Lindsay. 

Crambus vulgaris Ruth, Ptoc. Zocl. Soc. Lond. (1877), p. 400, pi. 43, fig. 7» 

CrambuB tuhwdii lAeyi. (nec Felder), Trans, N,Z. Inst,^ vol, 15, 
p. 28, 1883. 
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Crambus tuhualis Feld., Reise der Nov.^ Lepidoptera, pi. 137, fig. 18, 1875. 
Cramhus thrincodes Meyr., Trans. N.Z. Inst,, voL 43, p. 61, 1911. 

A recent study of Felder’s plates has resulted in the above corrections, 
in which Mr. Meyrick agrees. 


. . , Pyraustidae. 

Scopana cinefacta n. sp. 

cf ?. 19-20 mm. Head grey mixed with brown. Thorax pale bluish- 
grey. Palpi moderate, grey above, laterally brown, at base beneath whitish. 
Antennae fuscous, minutely ciliated. Abdomen grey mixed with ochreous. 
Legs fuscous-grey. Forewings moderate, costa almost straight, subsinuate 
at middle, apex obtuse, ternum hardly oblique, rounded beneath ; pale 
bluish-grey ; orbicular represented by a fuscous dot, farther distad than 
usual ; reniform fuscous-black ; second line very obscurely 

indicated by paler transverse area, angled sharply inward opposite reniform, 
preceded and followed by a margining of obscure linear fuscous dashes : 
fringes grey with darker basal shade. Hindwings fuscous-grey : fringes 
as in forewings. 

The bluish ground-colour recalls S. asaleuta Meyr., but in S. cinefacta 
th«‘ forewings are broader and the hindwings much darker in colour. 

Gordon's Pyramid, in January. Three examples taken at about 4,500 ft. 
Holotypc (cJ), allotype (?), and a paratype in coll. Cawthron Institute. 

^ , Tortrtcidae. 

Cnephasia paterna n. sp. 

(J. 21 mm. Head and palpi fuscous mingled with reddish. Antennae 
dark fuscous, annulated with whitish, swollen at joints, ciliations 3.\. 
Thorax leaden-fuscous. Abdomen greyish-fuscous. Legs ochreous- white 
mixed with fuscous, anterior pair fuscous, tarsi narrowly annulated with 
white. Forewiugs elongate-triangular, costa slightly arched at base, thence 
straight, apex round-pointed, tormen straight, strongly oblique ; leaden- 
fuscous, densely strigulated with blackish and with scattered reddish scales ; 
costal fold small, about ^ ; a strong outwardly-oblique fascia from costa 
at apex of fold, yellow mixed with red ; a similarly-coloured fascia, preceded 
by numerous red scales, from costa before middle, outwardly oblique, 
parallel-sided, reaching about J across wing ; a yellow-and-red spot on 
costa before apex ; some indefinite white marks on apical area : fringes 
grey with a reddish basal line. Hindwings grey strigulated with fuscous : 
fringes whitish-groy. 

Very distinct and interesting. 

Little River, Canterbury. The unique example was taken by Mr. 8. 
Lindsay in March. Type in coll. S. Lindsay. 

Oeoophorid.^b. 

Borkhausenia alBnis n. sp. (Figs. 3, 4.) 

<J. 13-14 mm. Head, palpi, and thorax bronry-brown mixed with 
grey. Antennae brown, narrowly annulated with ochreous, ciliations in 
male Abdomen bronay^brown. Legs brown mixed with grey. Fore- 
wings elongate, narrow, not posteriorly dilated, costa slightly arched, 
sinuate at middle, apex pointed, termen extremely obli<^ue ; bronzy-brown ; 
space below fold from near base almost to tornus occupied by a clear yellow 
stripe ; a few yelbw scales indicating post-median and pre-apical fasciae ; 
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fringeB grey with soattered fuBOOUS and yellow points. HindwingB broadly 
lanceolate ; bronzy-fiiBCouB ; fringes fuscous with darker basal shade. 

Belongs to the aiderodeta group ; the practical absence of fasciae^and 
the dorsal yellow stripe are good distinguishing characters. 

Nelson in December, and Dun Mountain in January. A single male 
from I each locality. Holotype {^ ) and a par8tyj)e in coll. Cawthron 
Institute. 



Figs. 3, 4. — Borkhausenia affinis n. gp. 8, male genitalia, lateral view; 

4, olaaper, from within. 

Figs. 5, 6. — Ben’knausenia terrena n. sp, (5, male genitalia, lateral view ; 

6, olasper, from within. 

Borkhausenia terrena n. sp. (Figs. 5, 6.) 

13-15 mm. Head, palpi, and thorax greyish - brown. Antennae 
greyish-brown spotted with whitish. Abdomen brown, segmental divisions 
lead-coloured. Legs greyish-brown, posterior pair mixed with whitish. 
Forewings elongate, not posteriorly dilated, costa almost straight, sub- 
sinuate at middle, apex round -pointed, termen very oblique ; greyish- 
brown, rather darker apically : fringes concolorous with wings. Hind- 
wings and fringes fuscous-brown. 

Near B, mdanamma Meyr. but with a different contour of the forewing 
and complete absence of markings. 

Queenstown, in December. Eight males secured on the lower slopes^of 
Ben Lomond. Type in coll. A. Philpott. 

Z 

Borkhatisenia vestita n. sp. 

c^. 18 mm. Head pale ochroous. Palpi pale ochreous, fuscous beneath, 
except at base and apex of second segment. Antennae dark fuscous, cilia- 
tions in whorls at joints, 4. Thorax &rk ochreous, shoulder bronzy-brown. 
Abdomen bronzj-fuscous, segmental divisions loaden-whitc. Legs ochroous, 
more or less mfusoated, anterior pair dark brown above. Forewinga 
elongate, costa strongly arched, apex broadly rounded; termen rounded, 
very oblique : bronzy-brown, more ochreous apically ; a broad ochreous- 
white stripe irom base to tornus with a black spot resting on its lower edge 
at } ; a blackish spot above this in the dark costal area ; a rather large 
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black discal spot at | : fringes dull-brownish. Hiudwiugs dark fuscous : 
fringes fuscous with darker basal line. 

Appears to belong to the rohigimsa group, but differs from all its 
relatives in the submedian pale stripe. 

Hunter Mountains (Manapouri). Taken by Mr. S. Lindsay in January. 
Type in coll. S. Lindsay. 

Euchersadaula tristis n. sp. (Figs. 9, lO.) 

(J. 15-17 mm. Head brownish, tinged with pink. Palpi brown, 

mixed with whitish within. Antennae brown, ciliations over 1. Thorax 
bronzy-brown. Abdomen pale bronzy-brown, segmental divisions whitish. 
Legs bronzy-brown, tarsi annulated with whitish-ochreous. Forewings 
elongate, costa moderately arched, apex obtuse, termen almost straight, 
oblique ; bronzy-brown, strongly tinged with pink, especially on apical 
half, and with scattered scales and spots of fuscous- black ; marlangs 
fuscous-black ; an obscure striga from costa at outwardly oblique to 
fold and enclosing first discal and plical spots ; a similar striga from costa 
beyond middle to tornus, enclosing second discal spot ; a faint subterminal 
striga, sharply angled inwards at middle ; some scattered scales and spots ; 
the strigae may be ferruginous, and sonietimes there is considerable 
admixture of whitish-ochreous : fringes leaden -fuscous tinged with pink. 
Hindwings fuscous, darker apically : fringes greyish-fuscous with darker 
basal line. 

Not easily distinguished from £. kUhriopa (Me}^.), but a rather larger 
and broader-winged form. 

Nelson, from sea-level to 3,000 ft. Fairly common in forest country. 
Holotype (cf) and a series of paratypes in coll. Cawthron Institute. 

Leptocroca scholaea (Meyr.), Tram, N,Z, Inst,, vol. 16, p. 35, 1884. 

Mr. Meyrick informs me tltit this species and asphaUis Meyr., formerly 
placed in Barkhatisenia, belong to the above genus. 1 have also two 
unnamed species (described below) which belong here. These New Zealand 
species of Leptocroca are very obscure insects, and it would not be a matter 
for surprise if several others have so far been overlooked. I give the 
diagnosis of the genus as it appears in Meyrick’s revision of the Oecophoridae 
in the Gemra Imectorum : — 

“ Leptocroca. Meyrick, Proc, Linn, Soc, N, S, Wales^ Vol. 7, p. 425, 1883. 
Type : L. sanguinolenta Meyrick. 

'' Characters, — Head with appressed scales, side- tufts roughly spreading ; 
ocelli posterior ; tongue developed. Antennae }, in male moderately or 
strongly ciliated (^), basal joint elongate, with pecten. Labial palpi long 
or very long, recurved, second joint reaching or exceeding base of antennae, 
thickened with appressed or loose scales, terminal joint as long as second 
or shorter, moderate, acute. Maxillary palpi very short, filiform, appressed 
to tongue. Posterior tibiae clothed with hairs above. Forewings with* 
lb furcate, 2 and 3 connate or stalked from angle, 7 and 8 stalk^, 7 to 
costa, 11 from middle. Hindwings 1, elongate-ovate, cilia 3 and 4 
connate, 5-7 parallel.” 

Fifteen species are known from Australia, and three from Tasmania. 
Leptocroca vacua n. sp. 

(J $. 19-22 mm. Head and thorax ashy-brown. Palpi greyish, more or 
less infuBcate. Antennae greyidh-brown, in male shortly ciliated, under 1 . 
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Abdonjen golden-brown, segmental divisions greyish- white. Legs ochreous- 
grey, more or less infuscated. Forewings elongate, costa strongly arched, 
apex obtuse, termen rounded, very oblique ; ashy brown sprinkled with 
ferruginous ; markings dull ferruginous ; stigmata obscure, plical obliquely 




FiCis. 7. H. ^Leptorroca rarua n. sp. 7, fowwing ; K, bind wing. 


beyond first discal ; a subterininal line, strongly bent outwards to middle, 
thence strongly inwards, usually faint and frequently obsolete : fringes 
concolorous with wing. Hindwings shining grey, darker apically : fringes 
grey with darker basal line. 

A very obscure species, with the forewings less ferruginous than 
L. Hcholaea (Meyr.). 

Nelson, from October to January. Fairly common at low elevations. 
Holotype ((f), allotype ($), and a series of paratypes in coll. Cawthron 
Institute. 

Leptocroca variabilis n. sp. (Figs. 17, 18.) 

cf. 16-19 mm. Head and palpi fuscous mixed with ochreous. An- 
tennae fuscous, ciliations in male 1. Thorax bronzy-fuscous. Abdomen 
ochreous, segmental divisions whitish. Legs fuscous, posterior tarsi 
annulated with ochreous. Forewings elongate, costa moderately arched, 
apex obtuse, termen rounded, oblique ; gre 3 dsh-fu 8 C 0 U 8 mixed with whitish 
and ferruginous scales ; stigmata brownish-black, plical below first discal, 
margined anteriorly with white ; second discal irregularly quadrilateral ; 
a sufiused fuscous patch on costa above first discal and a similar one 
on middle of costa; a very obscure irregular curved subterminal fascia: 
fringes whitish mixed with fuscous and ferruginous. Hindwings greyish- 
fuscous, more bronzy apically : fringes fuscous-grey with obscure darker 
basal and median bands. In some examples the forewings are densely 
irrorated with ochreous-white, and in such specimens the stigmata are 
large and prominent ; the paler colour also extends to the head and 
thorax. 

Somewhat resembling L. acholaea (Meyr.), but a smaller and greyer 
form. 

Six males from Cobb Valley in December, and another in the same month 
from Mount Arthur Tableland at about 4,500 ft. Holotype ((f) and a 
series of paratypes in coll. Cawthron Institute. 



Philpott. — New Zealand Lepidoptera, 




395 





Figs. 9, ]0. — JSnrh^rmtdanla liristie n. sp. 9, male genitalia, lateral view ; 10, clasper, 
from within. 

Figs. 11. 12. — Euchermdanla lathriopa (Meyr.). 11, male genitalia, lateral view; 
12, cla«})er. from within. 

Fiaa. 13, 14. — I^ptocrora achohi^a (Meyf.). 13, male genitalia, lateral view ; 14, claaper, 
from within. 

Figs. 15, 10 . — Lepiocroca asphaltyt (Meyr.). 16, male genitalia, lateral view ; 10, claaper, 
from within. 

Fios. 17, 18. — Lepi^,roca variabilie n. sp. 17, male genitaUa, lateral view^ ; 18, olosper, 
from within. 

Fioa. 19, 20. — Lepiocroca vacua n. ap. 19, male genitalia, lateral view ; 20, olaaper, 
from within. 



396 


Tramactions, 


Izatha heroica n. sp. 

32 mm. Head and thorax white. Palpi white, basal half of second 
segment externally black, also an obscure blackish ring near apex, tenuiual 
segment with a sprinkling of black scales forming an indefinite ring at 
tooth. Antennae fuscous mixed with white, basal segment paler. Abdomen 
ochreous> whitish, apical segment brown. Legs grey-whitish, tursi banded 
with dark fuscous. Forewings elongate, broad, costa well arched, apex 
obtuse, termen rounded, oblique ; white, densely irrorated with pale fuscous : 
seven blackish spots on costa, first at base, second at J, third at J, seventh 
at apex, and remaining three at equal distances between third and seventh ; 
a blackish spot in disc obliquely beyond second costal, and a linear blackish 
mark on fold beneath this ; three blackish spots forming a triangle in 
disc at about middle, the most apical obliquely beyond third costal ; a less 
clearly defined spot towards apex ; a senes of blackish spots on termen : 
fringes white. Hindwings grey-v^hitish with an undefined dark discal spot : 
fringes grey- whitish. 

A very distinct form, larger and without the dark fasciae of the other 
white species. 

Flora River, in January. A single female taken in bush at about 
3,250 ft. Type in coll. Cawthron Institute. 

Barea ambigua n. sp. 

19 -20 mm. Head and thorax gre 3 dsh-brown. Palpi greyish- 
white, densely mixed with dark fuscous. Antennae greyish-brown, closely 
annulatcd with fuscous, ciliations very short. Abdomen greyish-brown, 
median dorsal area more or less ochreous. I^egs ochreous-grey-whitiah, 
strongly infuscated, tarsi broadly annulated with dark fuscous. Fore wings 
— costa moderately arched, apex rounded, termen faintly sinuate, strongly 



oblique ; dull greyish-brown irrorated with dark fuscous ; markings dark 
fuscous ; an irregular blotch on costa and dorsum at base ; an irregular 
transverse fascia at obsolete on costa and dorsum ; a large irregularly 
pear-shaped spot at | ; some obscure dashes distad of this spot ; a series 
of dots round termen : fringes concolorous with wing. Hindwings grey 
tinged with fuscous : fringes grey with obscure darker lines. 

An obscure but distinct species, best distinguished by the peculiar spot 
in disc at f . 

Horseshoe Lake, Christchurch. Four males taken by Mr. W. Heighway 
in November and December. Holotype (J) and two paratypes in coll. 
W. Heighway. 

Proteodes clarkei n. sp. 

(}. 24 mm. Head light yellow. Palpi — second segment ferruginous 
except at apex which is yellow, terminal segment yellow. Antennae fus- 
cous, closely annulated with darker, basal lH»gment ferruginous, dUiations 
almost 1. Thorax yellow, tegulae and a broM median stripe ferruginous. 
Abdomen ochieous-white. Legs ochreous-wUte, anterior pair mixed with 
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ferriigiuous. Forewiugs elongate'trianglar, costa moderately arched, apex 
rounded, tcrmen slightly rounded, oblique ; ferruginous ; a broad stripe 
of yellow occupying median portion of wing, sharply separated in a 
straight line from costal ferruginous area, and sufTusedly margined with 
ferruginous along dorsum and terinen ; a prominent blackish-ferruginous 
dot in disc at J, broadly margined anteriorly with metallic white : fringes 
ferruginous. Hind wings shining white tinged with ochreous : fringes j)ink. 

The colour and markings of this handsome species are very similar to 
those of the genus Gelophaala of the family Tortricidae. 

Hunter Mountains (Manapouri). Several taken by Messrs. Clarke and 
Lindsay at about 4,000 ft. in January. Type in coll. S. Lindsay. 

Glypiiiptkryqidae. 

Hierodoris (?) insignis n. sp. 

$. 12 mm. Hoad and thorax dark bronzy-purplish-fuscous. Palpi and 

antennae dark brownish-fuscous. Abdomen dark purplish-brown. Legs 
dark fuscous, tibiae and tarsi obscurely annulated with greyish- white. 
Forewings moderate, costa slightly arched, aj>ex rounded, termen extremely 
oblique ; wliite, densely irrorated with leaden-grey ; along dorsum W’holly 
leaden-grey ; markings purplish-black ; a nearly straight, broad, subbasal 
fascia, an outwardly-oblique, broad, irregular fascia from costa at 
reaching to fold ; a large round spot in disc at f , almost touching a 
semi-oval spot on costa ; a fuscous suffusion along termen : fringes 
fuscous-grey with some white scales. Hind wings under 1, trapezoidal ; 
purplish -fuscous : fringes fuscous. 

A very distinct form. The markings give the species a striking 
resemblance to a small Tortricid. I have placed this interesting species in 
hierodorii^ provisionally, but the maxillary palpi are present though small. 
Further material is necessary in order to fix the generic position with 
certainty. 

Mount Arthur Tableland, in January. The unique example w'as 
captured by Mr. S. Lindsay at an elevation of about 4,000 ft. Type in 
coll. S. Lindsay. 

Simaethis nivescens n. sp. 

g 16-17 mm. Head and palpi brown densely sprinkled with white ; 
second segment of palpi with strong but longitudinally-narrow scale-tuft. 
Antennae blackish annulated with white, ciliations in male 1}. Thorax 
bronisy - brown, tegulae spotted with white. Abdomen bronzy • brown, 
segmental divisions white. Legs brown, densely sprinkled with white. 
Forewdngs moderate, costa slightly arched, apex rounded, termen slightly 
rounded, little oblique ; bronzy-brown ; btusal | sprinkled with white 
scales which tend to form one or two bands ; a white spot on costa at { 
giving rise to a white line which follows an outwardly-oblique course to 
near middle of wing, thence bending sharply inwardly to above dorsum 
w'hich it recurves, in male this line is absorl^ in subterminal band of white 
scales ; preceding this line is a broad band almost free of white scales 
except those forming the discal spot ; a broad subterminal band of white 
scales, touching second line at middle : fringes white, with broad blackish 
basal band and a similar but paler apical band. Hindwings tuscous . n 
white fascia round tornus, thence dividing into two and extending to ntiHHle 
of termen, in male fascia is represented by only a few scales : fringes as 
in forewings. 

Superficially nearest to 5. cambinatana Walk., but the structural 
diffeocenoe in the palpi at once distinguishes it. 
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Mount Arthur Tableland, in January ; a single female taken among 
rough herbage at about 4,5fX)ft. Gordon’s Pyramid, a single male, also 
found in January. Holot 3 rpe (cf) and allotype (?) in coll. Cawthron 
Institute. 

Tinridae. 

Crypsitricha generosa n. sp. 

?. 17 mm. Head white, ochreous-tinged. Labial palpi dark fuscous, 
apical half of terminal segment ochreoua-wliite ; maxillary palpi dark 
fuscous. Antennae fuscous. Thorax ochreous, tegulae fuscous at base. 
Abdomen ochreous- white. Legs ochreous- white, middle and anterior pairs 
strongly infuscated, the tarsi narrowly annulated with ochreous. Forewings 
elongate, narrow, not dilated, costa slightly arched, apex pointed, termen 
rounded, very oblique ; white mixed with ochreous ; a blackish-fuscous 
stripe along costa from base to beyond £, gradually dilated to where it 
reaches about half across wing, beyond this narrowed by the intrusion 
of a whitish discal patch, from base to J margined beneath with bright 
ochreous ; apex ochreous : fringes white mixed with ochreoiis. Hindwing 
and fringes ochreoua-wliite, costal fringes fuscous tinged. 

A well-marked species not closely resembling any other member of the 
genus. 

Hunter Mountains (Manapouri). A single female taken by Mr. S. 
Lindsay in December. Type in coll. S. Lindsay. 

Archyala opulenta n. sp. 

<J. 17-19 mm. Head and palpi ochreous mixed with fuscous. 

Antennae fuscous. Thorax dark fuscous mixed with ochreous. Abdomen 
dark greyish-fuscous. Legs fuscous mixed with ochreous. Forewings 
elongate, costa strongly arched, apex round-pointed, termen rounded, very 
oblique ; ochreous ; numerous dark purplish - fuscous outwardly - oblique 
interrupted strigae, most prominent on costa ; a broader and more con- 
tinuous one from J costa to j dorsum ; a series of ochreous spots round 
termen : fringes fuscous mixed with ochreous, Hindwings fuscous with 
purplish-violet reflections : fringes dark fuscous. 

A handsome species ; the ochreous ground-colour of the forewings is 
a good distinguishing character. 

Upper Maitai, in November. Two males taken in bush by Mr. E. f:?. 
Gourlay, Type and paratype in coll. Cawthron Institute. 

Sagephora jocularis n. sp. 

9 mm. Head white tinged with brown. Palpi fuscous, apex of 
second segment and terminal segment white. Antennae ochreous, annu- 
lated with fuscous. Thorax fuscous, a lateral stripe and tegulae whitish- 
ochreous. Abdomen fuscous. Legs greyish-fuscous. Forewings elongate, 
costa moderately arched, apex rounded, termen very oblique ; ochreous 
mixed with white ; a broad, fuscous-brown stripe along costa from base 
to I , strongly dilated on its apical half where it is margined beneath with 
white ; a fuscous-brown stripe on dorsum from base to J ; beyond this 
to tornus the fuscous is mixed with ochreous-white ; apical fourth chiefly 
fuscous-brown but with some mixture of ochreous and white ; a thin 
ochreous and white line along termen : fringes greyish -fuscous with inter- 
rupted black basal line. Hindwings and fringes greyish -fuscous. 

Nearest to 8, phortegella Meyr., but a smaller and darker insect. 

Tisbury (Southland), in January ; a single male in bush. Hr. S. Lindsay 
has a specimen taken at Purau, in October. Type in coU. A. Philpott. 
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In concluding, 1 should like to express my gratitude to Mr. E. Meyrick, 
Dr. A. J. Turner, and Mr. G. V. Hudson for much assistance and counsel. 
I have also mucli pleasure in acknowledging the kind help of Messrs. 8 . 
Lindsay, C. E. Clarke, and W. Heighway, who have provided me with 
raiicJi of the material dealt with. 


List of New Zealand Species of Borkhausenia (Oeco- 
phoridae : Lepidoptera), includingr New Species. 

By Alfred Phtlpott, Assistant Entomologist, Cawthron Institute, Nelson. 

\Rtad before the NelMon Philosophical Society, 11th June, 1924 ; received by Editor, 16th 
Jum, 1924 ; issued separately, 6 let March, 1926>] 

It is proposed in the following paper to list all the species of Borkhansenia 
known to occur in New Zealand, and to give figures of the male genitalia 
in all instances where the material has been available. The genus is one 
of the largest in, New Zealand, being surpassed only by Scoparia, Include 
ing the new forms here described, the total number of species so far 
discovered amounts to sixty. Many of the forms are obscure, and not easily 
separated by superficial characters ; the study of the male genitalia* 
however, in great part removes this difficulty. 

For the measure of completeness to which I have been able, to bring 
the paper 1 have to thank several lepidopterists who have freely heli>ed 
me by supplying material which was lacking in my own collection and 
that of the Cawthron Institute. To Mr. G. V. Hudsoii my thanks are 
especially due, and I have also received valued assistance from Messrs. 
C. E. Clarke, C. C, Fenwick, E. 8 . Gourlay, and 8 . Lindsay. To Messrs. 
R. Speight and G. Archey, Curator and late Assistant Curator of the 
Canterbury Museum, I am indebted for the opportunity of examining the 
members of the genus represented in the Fereday collection. Dr. Tillyard 
has kindly read over the completed paper and helped me by a full and 
careful criticism. To all of these gentlemen I desire to express my grateful 
thanks. 

Characters of the Genus. 

Borkhausenia Hubner, Verz, l)ek. SchtnelL, p. 420, 1826. 

1 take the definition of the genus from Meyrick as given in the Genera 
Inscetmum, fasc. 180, p. 37, inserting (in square brackets) the notation of 
the venation according to the Comstock>Needham system. 

Head smooth, side-tufts loosely appressed ; ocelli posterior ; tongue 
developed. Antennae J, in male moderately or rather strongly ciliated 
(1-3), basal joint moderat.e, with pecten. l^abial palpi moderate or long, 
curved, ascending, second joint usually nearly reaching base of antennae,’ 
with appressed scales, somewhat loose beneath, terminal joint shorter than 
second, moderate, acute. Maxillary palpi very short, filiform, appressed 
to tongue. Posterior tibiae clothed with long fine hairs. Forewings with 
15 furcate [lA and 2A coalescing near base], 2 fCuib] from or near angle, 
7 and 8 [Rg and R 4 ] stalked, 7 [Rg] to costa, 11 from middle [rj at }]. 
Hindwings under 1, elongate-ovate, cilia J-1 ; 3 and 4 [Cu,» and M 3 ] 
connate, 5-7 [M,, M„ and Rs] nearly parallel. 
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Table op the Species.*'* 

1. B. hotioraia Philp., Trans. N.Z. Inst.^ vol. 50, p. 128, 1918. 

2. B. chrysogramma (Meyr.), ihid.^ vol. 16, p. 44, 1884. 

3. B. (xmpsogramma Mejrr., {bid., vol. 52, p. 31, 1920. 

4. B. xanthodesma Philp., ibid., vol. 54, p. 151, 1924. 

5. B. Iioph^sma (Meyr.), ibid., vol. 16, p. 44, 1884. 

6. B. loxotis Me 3 rr., Trans. Ent. Soc. Lend., p. 241, 1905. 

7. B. xanthofnicta Meyr., Trans. N.Z. InsL, vol. 48, p. 415, 1916. 

8. B. siderodeta (Me}^!.), ibid., vol 16, p. 43, 1884. 

9. B. melanamma Meyr., Trans. Ent. Soc. Jjond., p. 240, 1905. 

10. B. sabiilosa Philp., Trans. N.Z. Inst., vol. 50, p. 128, 1918. 

11. B. paratrimma Meyr., ibid., vol. 42, p. 65, 1910. 

12. B. siderota (Meyr.j, ibid.., vol. 20, p. 82, 1888. 

13. B. robiginosa (Philp.), ibid., vol. 47, p. 200, 1915. 

14. B. monodonla (Meyr.), ibid., vol. 43, p. 75, 1911. 

15. B. qfflicta n. sp. (described below). 

16. B. oxyina (Meyr.), Trans. N.Z. Inst., vol. 16, p. 45, 1884. 

17. B. amiculaia n. sp. (described below). 

18. B. aphrontis (Me)nr.), Trans. N.Z. Inst., vol. 16, p. 46, 1884. 

19. B. epichalca (Meyr.), Proc. Idnn. Soc. N.S.W., vol. 10, p. 793, 1886. 

20. B. maranta (Meyr.), ibid., vol. 10, p. 791, 1886. 

21. B. nycteris (Meyr.), Trans. N.Z. Inst., vol. 22, p. 219, 1890. 

22. B. thalerodes Meyr., ibid., vol. 48, p. 416, 1916. 

23. B. homodoxa (Meyr.), ibid., vol. 16, p. 43, 1884. 

24. B. rnacarella (Meyr.), ibid., vol. 16, p. 43, 1884. 

26. B. frda n. sp. (described below). 

26. B. anaevna (Meyr,), Trans. N.Z. Inst., vol. 16, p. 42, 1884. 

27. B. serena n. sp. (described below). 

28. B. apanthes (Meyr.), Trans. N.Z. Inst., vol. 16, p. 41, 1884. 

29. B. armigereUa (Walk.), List Lep. Ilet. Brit. Mus., vol. 29, p. 698, 1864, 

30. B. pharmactis Meyr., Trans. Ent. Soc. Land., p. 241, 1905. 

31. B. horaea (Meyr.), Trans. N.Z. Inst., vol. 16, p. 40, 1884. 

32. B. hastxUa Philp., ibid., vol. 48, p. 422, 1916. 

33. B, apertdla (Walk.), List Lep. Net. Brit, Mus., vol. 29, p. 698, 1864. 

34. B. eriphaea Meyr., Trans. N.Z. Inst., vol. 46, p. 107, 1914. 

35. B. phegophyUa (Meyr.), ibid., vol. 16, p. 39, 1884. 

36. B. perichlora Meyr., ibid., vol. 39, p. 118, 1907. 

37. B. baseUa (Walk.), List Lep. Het. Brit. Mus., vol. 28, p. 492, 1863. 

38. B. poUtis (Meyr.), Trans. N.Z. Inst., vol. 20, p. 81, 18^. 

39. B. pronephela Meyr., ibid., vol. 39, p. 119, 1907. 

40. B. griseata (Butl.), Proc. Zool. Soc, Lond., p. 405, 1877. 

41. B. innoteUa (Walk.), List Lep. Het. Brit. Mus., vol. 29, p. 652, 1864. 

42. B. brachyaonia Mej^., Trans. N.Z, Inst., vol. 41, p. 13, 1909. 

43. B. chloradelpha Meyr., Tram. Ent. Soc. Lond., p. 239, 1905. 

44. B. penthalea Meyr., ibid., p. 239, 1905. 

46. B. amnopis Meyr., Trans. N.Z. Insl„ vol. 42, p. 66, 1910. 

4^. B, anoogranma Meyr., ibid., vol. 51, p. 352, 1919. 

47. B, opaca n. sp. (described below). 

48. B. hemimoohla (Meyr.), Trans. N.Z. Inst., vol. 16, p. 38, 1884. 

* 8inoe the oompletion of this Mr. Meyriok has described another species, 
B idiogama {Trans. N.Z, Inst., tdL 56, p. 661, 1924). It appears to belong to the 
plagiatdla group. 
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49. B, crotala Meyr., ibid,, vol. 47, p. 213, 1915. 

50. B. plagiateUa (Walk.), List Lep. Net. Brit, Miis., vol. 28, p. 485, 18(>3. 

51. B. morosa n. ep. (described below). 

52. B, epimylia (Meyr.), Tram, N.Z, ImL, vol. 16, p. 36, 1884. 

53. B, pallidula Pbilp., ibid,, vol. 55, p. 210, 1924. 

54. B. sedma Pbilp., ibid,, vol. 53, p. 340, 1921. 

55. B, coUitellu (Walk.), List Lep, Het, Brit. Mus,, vol. 29, p. 655, 1864. 

56. B, chloritis (Meyr.), Tram, N.Z, Inst,, vol. 16, p. 36, 1884. 

57. B, ktharya (Meyr.), Md., vol. 16, p. 35, 1884. 

58. B, scholam (Meyr.), ibid,, vol. 16, p. 35, 1884. 

59. B. fenestrala n. sp. (described below). 

60. B, pse^idospretella (8tt.), Cai. Brit, Tin,, p. 14, 1849. 

Notes on the above List. 

Borkhausenia cenchrias Meyr. (Tram. N.Z. Inst., vol. 41, p. 13, 1909). — 
This species has been removed to Oymnohathra. 

B. asphakis Meyr. (Tram, N.Z. Inst,, vol. 43, p. 65, 1911).— On closer 
examination this proves to be a Guestia, 

B, thranuLs Meyr. (Tram. Ent. Soc, Lond,, p. 240, 1905). — Sunk as a 
synonym of B. hoplodesnw> Meyr. 

B. siderodeta Meyr. — This is a widely-varying species as regards size, 
ranging from the very small race (10-^11 mm. in wing-expanse), found in 
Nelson, to the large Stewart Island form, which expands 14-16 mm. 

B. chhradelphu Meyr. — I cannot detect any differences between the male 
genitalia of this and B, perichlora Meyr. The species can be separated only 
on colour characters, and it seems probable that the two forms represent 
only the northern and southern varieties of the one species. 

B, crotcda Meyr. — The genital differences between this and B. plagiateUa 
Walk, are very slight. The prong on the upper angle of the valva in 
plagialella is a little more curved round than in crotala, and the uncus differs 
a little in shape. Series of the two species show constant difference in 
appearance, though not perhaps more than is observable between series of 
other species from different localities. On the whole, it seems desirable 
to separate the two forms, though eventually the distinction may prove to 
be of no more than varietal value. 

Description of New Species. 

Borkhausenia afflicta n. sp. 

cJ. 13|-14j^mm. Head, antennae, and thorax shining dark purplish- 
fuscous, antennal ciliations in male 3, whorled. Palpi shining dark 
purplish-fuscous, second segment ochreous within. Abdomen dark ^scous. 
Legs whitish ochreous, strongly infuscated, tarsi obscurely annulated with 
ochreous. Forewings moderate, hardly dilated, costa moderately arched, 
apex rounded, termen hardly round^, oblique; dark fuscous, slightly 
purplish ; a patch of yellow scales round base of dorsum, sometimes 
mixed with orange but frequently absent altogether; sometimes a few 
similar scales on base of costa ; from middle of dorsum a band of white 
to orange scales rises and curves down again to dorsum ; frequently there 
are no markings or only a few coloured scales : fringes dark fuscous. 
Hindwings dark bronzy-fuscous : fringes dark greyish-fuscous with darker 
basal line. 
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9 . 13-15J mm. Head and antennae fuscous mixed with ochreous. 
Palpi whitish-ochreous, outwardly more or less infuscated. Thorax and 
abdomen bronzy-fuscous. Legs ochreous, anterior pair infuscated. Fore- 
wings, contour as in male ; greyish-fuscous, densely irrorated with yellow, 
ochreous, and orange, the colour being brightest on and below fold near 
base ; fringes grey-fuscous mixed with ochreous. Hind wings as in male 
but rather paler. 

Differs from B. numodonta (Meyr.) in the less dilated forewings and 
the shorter antennal ciliations in the male. The markings are usually of 
much less extent, though both species vary considerably in this regard. 
The genitalia of the males are very similar, but the lower lobe of the valva 
is distinctly longer and narrower in B, afiJicta, 

Abundant in forest during November on the Dun Mountain track, at 
elevations of from 2,0(X)ft. to 2,500 ft. Holotype (o), allotype (9), and a 
long series of paratypes in coll. Cawthron Institute. 

Borkhausenia amiculata n. sp. 

16j-17jmm. Head dark brown. Palpi dark brown mixed with 
yellow. Antennae dark brown annulated with yellow, ciliations in male 1 . 
Thorax dark brown, tegulae and posterior margin tipped with yellow. 
Abdomen dark coppery-brown. Legs ochreous mixed with brown, tarsi 
annulated with ochreous. Forewings moderate, costa moderately arched, 
apex rather pointed, termen slightly rounded, oblique ; dull greyish- 
ochreouB tinged with ferruginous ; costal edge at base brown for a short 
distance, thence yellowish to near apex ; a stripe of pale yellow from 
base of dorsum to tornus, apically attenuated ; a small ferruginous spot 
on upper margin of dorsal stripe at J ; a ferruginous discal spot ; an 
indistinct deeply-cxcurved ferruginous subterminal line, sometimes obsolete : 
fringes ochreous mixed with yellow points. Hindwings coppery-fuscous : 
fringes fuscous with darker basal line. 

Much smaller than B, ba^ella (Walk.), to which it bears considerable 
resemblance. 

Cobb Valley, in December, and Mount Arthur Tableland (4,500 ft.), 
in the same month. Found among Veronica and other small shrubs. 
Holotype (cj) and one male paratype in coll. Cawthron Institute. 

Borkhausenia freta n. sp. 

S 9 . 14-15 mm. Head dark greyish-fuscous. Palpi yellow, second 
segment without and terminal segment strongly infuscated. Antennae 
greyish-fuscous annulated with yellow. Thorax dark gre)rish-fuscou8, tips 
of tegulae yellow and a small yellow patch on posterior margin. Abdomen 
fuscous-grey, brassy-yellow dorsally. Legs pale-yellowish, anterior pair 
strongly infuscated. Forewing moderate, costa well arched, apex obtuse, 
termen rounded, oblicjue ; clear yellow, thickly irrorated with dark ochreous 
on apical half and with a few ochreous scales on basal half ; a small area 
of dark myish-fuscous on upper half at base, extending for a short 
distance luong costa : fringes concblorous with wing. Hindwings fuscous- 
grey ; frizes grey with an obscure darker basal line. 

Near B. maoarella (Mfeyr.), but the dark head and thorax at once 
distinguish it. 

Nelson ; common in plantations and about cultivated land from 
November \o January. Holotype (?), allotype ($), and a series of 
paratyi>es in coll. Cawthron Institute, 
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Borkhausenia serena ik Hp. 

?. 13 15 inni. Head and palpi wliitish-oclireouR mixed with brown. 
Antennae brown annulated with ochroous, ciliations in male J. Thorax 
brown, apices of tegnlae pale ochreous. Abdomen grey annulated with 
brown. Legs ochreous, more or less infuscated. Forewings moderate, 
costa moderately arched, apex rounded, termen very oblique, whitish- 
ochreous ; costa rather broadly brown on basal J ; an irregular brown 
irroration all over wing, usually obsolete on dorsal region at base and 
beneath and following brown costal basal area ; this brown irroration 
tends to form a spot above dorsum at before J and an inwardly-oblique 
striga from tornus ; an angled subterminal brown line faintly indicated : 
fringes pale ochreous with several rows of dark ]>oiuts. Hind wings greyish - 
fuscous : frii^ges grey with an obscure darker basal line. 

An obscure species, not closely resembling any other, but nearest to 
the much larger B. innotella (Walk.). 

“ Sunnyside " (Waiau) ; a male and two females taken in bush on a 
hillside in January. Holotype (?) and one paratype in coll. A. Philpott. 

Borkhausenia opaca n. sp. 

cJ 9. 15-16 mm. Head dark ochreous. Pal])i ochreous mixed with 

fuscous. Antennae dark brown, ciliations in male 2J, whorlod. Thorax 
ochreous mixed with dark brown, tips of tegulae whitish. Abdomen dark 
shining metallic brown on basal segment/S, median and posterior segments 
with yellow band followed by whitish margin, anal tuft ochreous mixed 
with brown. Legs ochreous, more or less infuscated, tarsi annulated with 
whitish-ochreouB. Forewings, costa hardly arched, apex round-pointed, 
termen almost straight, oblique ; ochreous mixed with ferruginous and 
whitish ; a stripe along dorsum more clearly yellow ; a suffused ferru- 
ginous fascia from costa beyond middle towards dorsum at ending in 
a blackish spot below fold; a whitish area posterior to this black spot; 
a dark ferruginous fascia from tornus, coalescing with median fascia 
below costa : fringes ochreous, mixed with ferruginous basally. Hindwings 
greyish-fuscous : fringes fuscous-grey with obscure dark basal line. 

A pale member of the monodonta group, but the antennal ciliations in 
the male are much shorter than those of its allies. 

Bluff ; five specimens, in November and December. Holotype (<?), 
allotype ($), and three paratypes in coll. A. Philpott. 

Borkhausenia morosa n. sp. 

d $. 1^16 ram. Head and thorax grey. Palpi ochreous, second 

segment outwardly dark fuscous and terminal segment with fuscous 
supra-basal ring and irregular markings. Antennae grey. Abdomen 
fuscous-grey. Legs whitish-ochreous, anterior pairs infuscated. Forewings 
elongate, costa slightly arched, apex obtuse, termen slightly rounded,* 
oblique ; markings very obscure and irregular, frequently absent ; a 
suffused blaokish-luscous fascia from costa at base to above dorsum at J. 
enclosing the ochreous or yellow plical stigma and usually anteriorly 
margined with yellowish ; an interrupted black or dark-fuscous straight 
fascia from costa at coalescing with first fascia above dorsum, posteriorly 
margined with white and including the first discal stima ; an undefined 
blackish fascia from beyond middle to tornus, usumly enclosing some 
ochreous scales in disc; a white subterminal line interruptedly margined 
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on both sides with blackish ; frequently a considerable irroratiou of 
yellowish on apical area : fringes fuscous-grey mixed with blackish. Hind- 
wings and fringes pale fuscous-grey. 

Close to B, crotala Meyr, and B. plagiatella (Walk.), but smaller and 
darker than either. 

Nelson ; common in forest from November to February, and taken as 
high as 3,000 ft. on the Dun Mountain. Holotype (cJ), allotype (9), and 
a series of paratypes in coll. Cawthron Institute. 

Borkhausenia fenestrata n. sp. 

(J 9. 10^-12 mm. Head dull brown, mixed with ochroous posteriorly. 

Palpi bright ochreous mixed with brown. Antennae brown annulated 
with ochreous, ciliations in male 2J. Thorax bronzy-brown. Abdomen 
pale bronzy-brown. Legs pale ochreous mixed with brown, tarsi obscurely 
annulated with paler. Forewings moderate, costa moderately arched, apex 
obtuse, termen rounded, oblique ; pale dull-brown ; first discal indicated 
by a few scattered brownish- black scales ; plical obliquely beyond first 
discal, very small, sometimes consisting of one scale only ; second discal 
larger, lower half white ; a very obscure irregular dark-brown subtorminaJ 
line : fringes dull-brownish mixed with pale ochroous and darker brown. 
Hind wings bronzy-fuscous : fringes fuscous-grey with darker basal line. 

A very obscure but isolated and distinct form ; the rather conspicuous 
parti-coloured second discal is a good specific character. 

Dun Mountain, Nelson ; fairly common in forest from 2,000 ft. to 
3,000 ft. Holotype ((J), allotype (9), and a series of paratypes in coll. 
Cawthron Institute. 


Key to the Species.* 


Owing to the fact that many of the species are very obscurely marked 
and offer little of a definite nature for characterization, the preparation 
of a key has been a matter of considerable difficulty. That offered is 
admitte^y imperfect, but may be of use when supported by the study of 
the full descriptions. The antennal ciliations of the male often offer good 
^stinguishing characters, but I have not thought it advisable to use such 
as a primary indication of species, as the antennae of the female usually 
afford no specific distinctions. In the case of several forms, as no speci- 
mens exist in New Zealand collections, I have had to rely on descriptions 
only, and in one instance (B, collUeUa Walk.), as neither specimen nor 
description was available to me, I have perforce omitted the species from 
^e table. 


1. Forewings more or less yellow or ochreous . . 

Forewings not yellow or ochreous . . 

2. Forewings lanceolate 
Forewings not lanceolate . . 

3. Wings (3 normal breadth; forewings with terminal series of 

blackish dots 

Wings narrow ; forewings without, terminal series of blackish 
dots 

4. Costa of forewings margined with fuscous basally 
Costa of forewings not so maigined 

6. Basal half of forewings suffused with fuscous 
Basal half of forewings not so suffused 
6. Head yellow or whitish-ochreous . . 

Head greylsh-fuscous ; wing-expanse 14-10 mm. 


2 

18 

8 

4 


hastata. 


maranta, 

0 

16 

amnopis. 


/reta. 


* B, sidsrota has inadvertently been left out of the key. The species can, however, 
easily be recognised by its brilliant colour and the leaden-metallio fasciae. 
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7. Forewings clear yellow 8 

Forewings not clear yellow 11 

8. Forewings with transverse fasciae, sometimes obsolete ; wing- 

expause 12-13 mm. hoplodeama. 

Forewings without transverse fasciae 9 

9. Fuscous basal margining of costa confined to extreme edge; 

forewings deep ochreous-yellow . . . . pharmactifi. 

Fuscous basal margining of costa not so confined . . 10 

10. Antennae dark fuscous ; forewings deep yellow armigereUa, 

Antennae oohreous- whitish ; forewings pale yellow mamreUa. 

1 1. Fuscous basal margining of costa confined to extreme edge ; 

forewings whitish- oohreous . . chlorodelpfta. 

Fuscous basal margining of costa suffused . . 12 

12. Head whitish -oohreous mixed with brownish 13 

Head not mixed with brown 14 

13. * . . sersna. 

. . . . . . . . . . . . anaema. 

14. Thorax mostly dark fuscous ; forewings pale dull whitish-yellow chhritM, 

Forewings mostly light fuscous 16 

15. Forewings oohreous tinged horaea. 

Forewings not oohreous tinged aparUhea, 

10. Hindwings dark fuscous ; forewings yellow, sprinkled with 

leaden grey . . . . . . aphroniis. 

Hindwings not dark fuscous 17 

17. Forewings deep yellow aperUlla, 

Forewings bronzy-ochreous epichalca. 

18. Forewings with more or less ferruginous 19 

Forewings without ferruginous . . . . 28 

19. Forewings deep ferruginous . . 20 

Forewings li^ht ferruginous . . 23 

20. Forewings with paler dorsal stripe or markings . . 21 

Forewings without such markings ; wing-expanse 13-15 mm. . . oxyina. 

21. Forewings mixed with grey ; wuig-expanse 17 mm. . . . . ihaltrodts. 

Forewings not mixed with grey . . . . . . . . 22 

22. Forewings with dorsal stripe entire; antennal ciliations in 

male short. 1 . . . . . . . . . . basella, 

Forewings with dorsal stripe interrupted; antennal ciliations 

in miUe long, 3 . . . . . . robiginosa, 

23. Forewings with paler dorsal stripe. . . . . . 24 

Forewings without dorsal stripe . . 27 

24. Head duk-brownish amtetdota. 

Head oohreous or whitish-oohreous . . 25 

25. Hindwings grey-whitish ; wing-expanse 20-22 mm. . . . . perichiora, 

Hindwings fusoous-my . . 26 

26. Forewings with obUque dark fascia from dorsum ; antennal 

ciliations in male long, nearly 3 . . . . opaca. 

Forewings without such fascia; antennal ciliations in male 

short, 14 poUUis. 

27. Costa of forewings strongly arched achalaea, 

Costa of forewings gently arched . . . . eriphaea. 

28. Forewings dark fuscous . . 29 

Forewings not dark fuscous . . . . SC 

29. Dorsum of forewings with complete or interrupted paler stripe 30 

Dorsum of forewings without such stripe . . . . 31 

30. Forewings with broad yellow subterminal fascia; antennal 

oiliatmns in male short, less than 1 . . . . honorata, 

Forewings without such fascia; antennal ciliations in male 

lon^, 44 . . . . monodonta. 

31. Forewings with yellow or orange transverse fasciae , . 32 

Forewings without such fasciae . . 35 

82. Forewings with only one transverse fascia . . . . loxotU* 

Forewin^ with more than one transverse fascia 33 

* There being no verified example of S, onosma in New Zealand collections, and it 
being found that no satisfactory character could be seleoted from the description to 
separate the species from N. Hrma, the matter is here left in doubt. Possibly serene is- 
a synonym of anasina* 
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33. Forewings with dull-yellow fasciae ; number of fasciae 6 . . mnihodestm. 

Forewings with bright^yellow or orange fasciae 34 

34. Forewings with clear golden-yellow fasciae ; number of fasciae 4 rhrf/iwgramfna, 
Forewii^ with clear orange-tinted fasciae ; number of fosciae 

6, third and fourth forming a loop . . . . rompsoyramma, 

36. Forewings with oblique whitish fascia from tornus ; antennal 

ciliations in male short, 1 . . . . . . nyrterh, 

Forewings without oblique fascia from tornus ; antennal cilia- 
tions in male long, 3 . . . . afflirta, 

36. Forewings brownish 37 

Forewings whitish or grey 4p 

37. Forewings with pale dorsal area 38 

Forewings without pale dorsal area 40 

38. Head oohreous-grev ; stigmata dark fuscous artcofframma. 

Head ochreous- yellow , . . . 39 

39. Wing-expanse 16-17 mm. .. .. pronephela. 

Wing-expanse 21-22 mm. . . pheyojthyVa. 

40. Forewings narrow, hardly posteriorly dilated 41 

Forewings broad, posteriorly dilated . , 48 

41. Second discol spot conspicuous, partly white; antennal cilia- 

tions in male 3 . . . . ‘ . . . . fenpHtrata. 

Second discal spot not conspicuous . . 42 

42. Forewings with costa bent at four obscure oblique fasciae . . mdaruimnm. 

Costa not bent . . . , . . . . . . 43 

43. Head dark fuscous ; forewings sprinkled with grey . . xanihomicta. 

Head more or less ochreous . . . . ’ 44 

44. Wings long, 18-26 mm. ; stigmata prominent . . . . patudonpreiella. 

Wings short, less than 16 mm. ; stigmata obscure or absent . . 45 

45. Forewings ochreous-fulvous ; hind wings grey . . . . paratrimma, 

Forewings brownish- ochreous or fuscous ; hindwings fuscous . . Multrodeta, 

46. Forewings with broad subterminal dark fascia . . . . penthaiaea. 

Forewings without such fascia . . . . . . 47 

47. Markings almost obsolete . . . . . . . . homodoxa. 

Markings more dehnite . . . . 48 * 

48. Terminal segment of palpi short, about half second : forewings 

less dilated posteriorly . . . . . . . . brachyacma. 

Terminal segment of palpi normal; forewings more dilated 

posteriorly .. .. .. .. .. .. innotetla. 

49. Forewings lanceolate, grey . . . . . . . . mbulma. 

Forewings not lanceolate . . . . . . 50 

50. Forewings with two widely separated brown fasciae . . . . griseaia, 

Forewings without such fasciae 5j 

51. Head white . . . . 52 

Head not white . . . , . . , . 53 

52. Forewings with prominent oblique brownish fascia from base 

of costa ; hinawings fuscous-grey . . . . , . plagiaUUa. 

Forewings without such fascia ; hindwings whitish -grey . . crotaJa, 

53. Head ochreous- white 54 

Head not oohreous-white 58 

54. Costa of forewings without dark spots IiemimorMa, 

Costa of forewings with dark spots or blotches 55 

55. Forevdngs with terminal series of fuscous dots pallidvla, 

Forewings without terminal series of dots . . lefkarga, 

56. Head grey ; forewings with ochreous markings tnorosa. 

Head grey ; forewings without ochreous markings . . . . 57 

57. Expanse of wing 16-17 mm. ; forewings grever Meduaa, 

Expanse of wing 11-13 mm. : forewings whiter .. epitnylia. 

General Description op the Genitalia. (Figs. 7-10.) 

The male genitalia in the New Zealand section of the genus are of 
comparatively simple form, though, for the most part, showing very 
distinct specific diSerences. The abdominal segments are rather weakly 
chitinized, and the inter-segmental membrane between the eighth and 
ninth is fairly extensive, allowing of the protrusion and withdrawal of the 
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genitalia. A short description of each structure is now given so as to 
facilitate the understanding of the figures. 

The Ninth Steniite (Ventral Half of the Tegumen ). — In many groups of 
Lepidoptera the ventral part of the stemite (known as the saccus) is pro- 
duced basally. the plate so formed passing within the preceding segment 



Fio. 1 . — Hitroxtatis omoacopa Meyr. I^iteral view of male genitalia. saocus ; 
V, valva ; ninth teigite ; ninth stemite. 

Fig. 2 . — Hieroasaatia omoacopa Meyr. Ventral view of tegumen. s, sacous; ninth 
stemite. 

Via, S,—Barkhauaenia npeteria (Meyr.). Penis, oe, aedeagus ; d.e, ductus ejacula- 
torius ; ta, manica. 

Fig. 4 . — Borkhauaenia plagiaiella (Walk.). Dorsal view of ninth tergite. u, uncus. 

Fig. 6. — Borkhauaenia baaella (Walk.). Female. Lateral view of apical abdominal 
segments. 7, 8, 9, seventh, eighth, and ninth segments ; c.o, oopulatory 
opening ; d.b, ductus bursae ; i.m, intersegmental membrane ; o.o, opening 
of ovipositor ; s.r, segmental rods. 

Fig. 6 . — Borkhauaenia baaella (Walk.). Female. Lateral view of abdomen, ft.c, bursa 
oopulatrix ; r.o. copulatory opening ; d.6, ductus bursa. 


(see figs. 1 and 2). In Borkhausenia this plate is recurved, the part 
originally directed basally being so folded back as to project distally above 
the slight apical projection ; Ais can be seen in any of the lat-eral views 
of the genit^. This saccus is weakly chitinized, especially on the lateral 
portions. In a few species, such as £. innoteUa (Walk.), the stronger 
chitinization extends to the sides (see fig. of 5. innotdla^. 
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The Valvae , — The valvae are well developed, broad, and more or lees 
flat. The upper apical angle is generally produced into a downwards* 
curving process, and sometimes the lower angle bears a similar but smaller 
process tending to curve upwards. In the aiderodeta group the lower process 
is absent, and the upper takes the form of' a short and broad truncated 
projection. In a few species there is a median process, always small, and 
in some instances recurved inwardly. On the inner side the lower margin 
is seen to be folded in, and this folded portion always bears hairs of greater 
or lesser length and stoutness. The upper arm or process is also usually 
well armed with hair, but the stout stiff bristles forming the harpes in other 
groups of Lepidoptera are missing. About the middle of the basal part 
of the valva there is a longitudinal fold, from the apical portion of which 
a series of hairs rises. The base of this fold articulates with the juxta, a 
chitinous plate lying between the valva and supporting the penis. 

The Penis , — The penis consists of a large chitinous tube, slightly ourve<l 
downwards and usually a little swollen at its basal end, a short distance 
above which the ductus ejaculatorius enters. It is hold in place by a 
membranous sleeve, the manica. Ventrally it is supported by the juxta, 
this latter structure varying in shape and frequently having some flue hairs 
on its apical portion. The intromittont organ (the aedeagus) is hard, slightly 
curved, thin, and pointed. (See fig. 3.) 

The Ninth Tergite (Upper Half of Tegumen ), — Basally the ninth t€‘rgito 
is deeply indented in the middle, thus forming two large lateral lobes 
<fig. 4). The gnathos is normally present, frequently showing greater 
development than the uncus. It is broad at the base, taking up the whole 
•of the breadth of the tergite, but usually tapers to a point which lies between 
the valvae. In many species there is a projection on the outer surface 
of the gnathos, usually towards the base. In a few forms the organ is 
abort and the apex outwardly recurved ; in B. hoplodeama the gnathos is 
absent and the uncus is not defined. Between the bases of the gnatho-> 
and uncus the anal tube protrudes ; this has been figured in only a few 
instances. The uncus is generally finger-like, occasionally straight, but 
usually curved or angled downwards; it does not bear an armature of 
backwardly-direoted spines like that often present in other groups of the 
order. The outer suriaces of the valvae and tegumen are usually clothed 
more or less with weak hairs ; these have been omitted in the figures. 

It has not been considered necessary to give more than two drawings 
of the organs of each species ; the first figure shows a lateral view of the 
structures in situ, and the second represents a valva viewed from within. 
In all cases the drawings have been made by camera lucida from material 
macerated in a lO-per-cent. solution of potash prior to mounting the 
preparation on a slide. 

The Female Genitalia . — In the female the eighth and ninth segments 
are modified to perform the functions of an extensible ovipositor. 
Normally only a portion of the apices of these segments projects from 
the abdomen, but complete protrusion of both segments is possible (see 
figs. 5 and 6). The segmental rods are well developed, those of the ninth 
segment extending some distance into the seventh segment even when the 
organ is fully extended. The copulator^ opening, which is situated between 
the seventh and eighth segments, has, m some species, a leaf-like chirinous 
piece on each side ; in o&eis t^ is absent and a portion of the ductus 
bursae is itsdf chitmized. The duct is a long thick tube which, after some 
oonvolutions, expands into the comparatively huge bursa copulatrix (fig. 6). 

Of ^e sixty species listed herein I have been able to examine the male 
genitalia of forty-seven ; nine species (maoardlat anaema, apantheSf horaea^ 
phggophgUa, gmeata, ooUiuUa, Morkie, letkarga) do not appear to be 







A study of the genitalia allows of the grouping of the species int/O 
several seotionS} and suoh sections agree fairly well with an arrangement 
founded on superficial resemblance. There are within the larger groups 
several subgroups; in the following table these have been indicated by 
the use of a semicolon : — 

Ghroup 1. — Upper angle of the valva produced in a curved process, 
or prong; the gnathos fairly straight and not recurved at the 
apex : honorata, jMrcAnmma, epimylia ; pet'icMora, chloradelpha, 
robiginoaa, oxyma^ cmiculata, opaca, eriphaea ; chryaogmmma, 
x(»nihoduma ; (muxigrcmma, pditis ; pallidxda ; laxoiie ; 

feneatrata ; ciperteUa, phaainactia, aerena ; epichalca. 

Group 2. — ^Valvae with upper prong only, but gnathos recurved at 
apex ; the recurved portion usually bifid : playiateliat crotaiat 
amnapia, aacluaa, moroaa ; compaogramma. 

Group 3. — Yalvae with both u^er and lower prongs : manodofUa, 
iMicta; pronephda, pmUhatea; baaMa, imuMla ; aphroniia. 
aopladeama is a member of tiie two-pronged group, but is unique 
in the absence of the gna^os. 
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Gro\ip 4. — Valvae with a median prong, making three altogether ; 
in such instances the prongs are all short, and may be only 
rounded prominences ; the median one is sometimes recurved, 
and lies on the inner surface of the valva : hrachyacma, homo- 
doxa : freta^ armigerella. 

Group 5. — ^Valvae without prongs, but with the apical portion more 
or less narrowed ; xantJiomiota, rnaranta : mefanamma. 

^iderota has the apex of the valva armed with small pointed processes ; 
it appears to come nearest to group 3, Nycteris is an isolated form coming 
under group 1 as to the valvae, but having the gnathos reduced to very 
small proportions, while the uncus is unusually long. Scholam is also a 
form having no close relationship to other sjHicies ; the short bifid uncus 
is quite unique. Pseudospreiella, as might have been anticipated, shows 
considerable diverganco from the endemic species. The uncus and gnathos 
are of the normal type of group 1, but the valvae have two internal 
processes not found in the other species ; the dense patch of long fine hair 
rising from the inner median area is also a unique character.*" 

Phylogbny of the Species. 

In a recent letter to me Mr. Meyrick expresses the opinion that the 
whole of the New 2ioaland species of Borkhamenia are the descendants of 
one immigrant species. Working in accordance with that view, we may 
postulate a form like hoplodeama as this original immigrant. Here the 
genitalia are of sufficiently simple tjrpe ; the valvae are of normal type, 
though possessing two small prongs ; the ninth tergite can hardly be said 
to bear an uncus, and the gnathos is entirely absent. It is possible, of 
course, that tliis apparent simpleness may be the result of specialization, 
in which case our scheme of descent would be upset completely. Setting 
this possibility aside for the present, however, it may be useful to build 
up a tentative phylogenetic scheme, taking hoplodesma as the starting- 
point. In the following table one name in several instances does duty for 
a group of species, and it should be remembered that the conclusions reached 
are not all of the same value, some of them being much more probable than 
others. The development of the gnathos has been the main guide in the 
preparation of the tree, modified by the state of the apical portion of the 
valvae. 


xanthomida 

1 

^hfyaogramma 

ptUlidula 



1 

1 

honorota 

1 


bandla 

epichalca 


1 

ancograrntna 

1 

piagii 

aUUa 

monodonta 

1 

pe 

eidwota 

fJua 

1 

achoUua 



_.J 

apertella 

1 

pharmacHs 

aphrontis 

1 

hmehyaema 

pront^ 

^hela 

nydwis 

1 

fenedraia 

1 


* It ilionld be remembered that any reference to ** uniqneneM applies to New 

Zealand epeoiee only, and theee only to tuch as have been available for examination. 
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A New Endemic Genus of Lepidoptera. 

By Alfred Philpott, Assistant Entomologist, Cawthron Institute, Nelson. 

[Read before the Ndaon Philoaophiad Society, 1 1th June, 1924 ; received hj Editor, 16th 
June, 1924 : issued sejuirately, Hist March, 1926.] 

It has become necessary to create a new genus for Trachypepla lathriopa 
Meyrick {Tram. Ent. Sac. Land., 1905, p. 237). While studying the genus 
Barkhamenia the writer had occasion to examine the species in question 
closely, and, without knowing its identity with lalhriopa, discovered that 
it possessed characters which would not allow of its being placed in any 
known New Zealand genus. A specimen was submitted to Mr. Meyrick, 
who pronounced it to be his lathriopa, but agreed that it must be removed 
to a new genus, pointing out that its nearest affinities wore with 
Chersadatda Meyr., from which it differed only in the presence of scale- 
tufta on the forewings, and the fully-winged female. 

The writer proposes the name Ettcheraadaula for the genua, and gives 
below a sjmopsis of the characters, with some structural figures. 


Euchersadaui.a n. g. 

Head smooth, loosely haired behind ; tongue developed. Antennae 
in male with short even ciliations, basal segment moderate, without pecten. 
Labial palpi rather long, recurved, second segment thickened, with 
appressed scales, terminal segment half as long as second, slender, acute. 



Euchersadavia lathriopa (Meyr.). A, venation of forewing ; B, venation of 
hindwing ; C, head, lateral view. 


Maxillary palpi minute, four-jointed. Thorax smooth. Posterior tibiae 
rather long-haired above. Forewings with slightly-raised tufts of scales, 
1a and 2a coalescing at about J, Cuj* and Cui„ short-stalked, from angle, 
R4 and R* stalked, Rg to costa, r/ at about f Hindwings 1, fringes }, 
Cu^A and M, connate, somewhat sinuate. 

Genotype : Tfockyp^^ lathriopa Meyr. 


Meyrkjk. — Descriptiops of New Zealand Lepidoptera. 
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Descriptions of New Zealand Lepidoptera. 

By Edward Meyrick, B.A., F.K.S. 
Communicated by G. V. Hudson, F.E.S., F.N.Z.Iust. 


I Rpjid hcfore the Wdliugton Philomphmd Society, 27th AuguM, 1924 : received by Editor^ 
28th Angv4ii, 1924 : issued separately, 3Jst March, 1926.] 


The following species have been communicated to me through the kindness 
of Mr. G. V. Hudson. 


Scoparia molifera n. sp. 


Pyrauhtidae. 


f . 20 mm. Head and thorax light-brownish, shoulders mixed dark 

fuscous. Palpi 3, brownish, base white. Forewings elongate rather dilated 
(rather narrower than snbniargimlis), termen nearly straight, somewhat 
oblique ; brown, somewliat paler towards dorsum, costal third suffused dark 
fuscous, narrowed to apex ; lines whitish, first at i, obtusely angulated 
below middle, second at J, indented towards costa and near dorsum, 
excurved between these, subterminal incurved on median third and 
(jonHuent centrally with second ; orbicular an I discal spots confluent 
to form a broad dark-b^own streak adjacent to dark -fuscous costal 
area, cut by first line and extending before it half-way to base, claviform 
elongate, dark brown, confluent with this on posterior edge of first line ; 
dorsal third irrorated white between first and second lines; a slender 
dark-fuscous terminal shade including a waved white marginal line ; cilia 
pale-greyish, an interrupted fuscous median line on upper part of termen. 
Hindwings 1^, whitish-grey-ochreous ; cilia ochreous-wfdtish. 

Ashhurst, Manawatu Hiver, in February ; one specimen. A very 
distinct species, possibly allied (but not closely) to sahnarginalk. 


Catamacta calligypsa n. sp. 


Tortricidak. 


9. 16 mm. Head and thorax white, slightly speckled grey. Palpi 2, 

whitish, sprinkled dark grey. Forewings suboblong, slightly dilated pos- 
teriorly, costa strongly arched towards base, then faintly sinuate, apex 
obtuse, termen slightly sinuate, somewhat oblique ; white ; basal patch 
grey with some strigulae of blackish irroration, suffused white towards 
costa, edge running from ^ of costa to | of dorsum, slightly irregular, central 
fascia represented by a faint greyish spot on costa at f, a grey spot on 
dorsum beyond middle, and a faint greyish cloud above this ; on costa 
posteriorly an oblong blotch of grey suffusion with some dots of blackish 
irroration, enclosing a small white spot on costa ; an irregular transverse 
blotch of grey suffusion extending from tomus before termen to above 
middle ; two or three scattered blackish dots on costa ; three blackish 
strigulae on apical part of termen : cilia white, extreme base grey, a strong 
rather dark grey median shade. Hindwings whitish, with small scattered 
light^grey spots or .strigulae ; cilia whitish. 

Wellington, in February ; one specimen. 
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Oeoophoridab. 

Trachypepla eumenopa n. sp. 

(J 9 . 12 mm. Head pale ochieoas, more or less irrorated fuscous. 
Palpi pale ochreous sprinkled blackish. Antennal ciliations in male 2. 
Thorax ferruginous-ochreous irrorated dark fuscous. Abdomen dark grey. 
Forewings elongate, apex obtuse, termen obliquely rounded ; violet-grey 
irrorated dark fuscous, disc more or less wholly su^used deep ferruginous- 
brown ; some ochreous marking near base ; stigmata forming raised tufts, 
plical beneath first discal, both these irrorated blackish, second discal 
forming an irregular white dot partially edged blackish irroration, some 
bright ochreous suffusion beneath this ; two rather oblique irregular whitish 
striae crossing wing between discal stigmata, confluent and yellowish on 
costa, becoming obsolete towards dorsum ; an indistinct yellowish spot on 
costa at I ; an irregular whitish spot just before apex, and series of scattered 
scales before termen : cilia yellow-whitish with two broad shades, first 
yellow-brownish, second purplish, purplish blotches at apex and on costa 
towards apex. Hindwings and cilia blackish-grcy. 

Wainuiomata, in December ; two specimens, 

Hbuodinidab. 

Stathmopoda trimolybdias n. sp. 

$. 14 mm. Head glossy whitish-violet-grey, back of crown orange. 
Palpi ochreous-whitish. Thorax glossy dark violet-grey, two indistinct 
narrow orange stripes. Forewings narrowed from near base, pointed ; 
orange ; costal edge dark grey from base to ) ; three irregular dark leaden- 
metallic fasciae edged dark grey, first near base, prominent posteriorly 
near costa, second before middle, rather outwards-oblique from dorsum, not 
quite reaching costa, third from costa at hardly reaching tomus ; a 
faint narrow streak of gre 3 ri 6 h suffusion from middle of third fascia to apex ; 
cilia grey, round apex light orange. Hindwings dark grey ; cilia grey. 

Ashhurst, Manawatu River, in February ; one specimen. 

Stathmopoda aristodoxa 11 . sp. 

cJ. 13 mm. Head silvery-white, crown grey. Palpi white. Thorax 
shining white, shoulders dark grey, edged posteriorly with some ferruginous 
scales. Forewings narrowed from near base, acute ; pale ochreous ; costal 
edge suffused dark grey from base to thence undefined broader violet- 
grey costal suffusion to | ; an oblique blotch of dark violet-grey suffusion 
from base of costa, whence a slender ferruginous-brown partially grey- 
suffused Bupramedian streak runs to just below apex, its apex enlarg^ 
into a wedge-shaped spot ; two shining snow-white dorsal blotches reaching 
supramedian streak, first semicircular, second suboval, inwards-oblique, 
these preceded, separated, and followed by spots of orange-ferruginous 
suffusion somewhat marked irregularly dark grey ; some orange-ferrumnous 
suffusion along termen except at ap^:. cilia grey, on costa mixed pale 
ochreous. HindwinM rather dark grey ; cilia grey. 

Wellington, in November ; one specimen. Handsome and distinct ; 
allied to comiiiofa, which is certainly a variable species, but none of 
my series approach this insect, characterised by the shining snow-white 
thorax add dorsal blotches, of which the anterior is broad and semi- 
circular (in caminora outwardi-oblique and pointed). 
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New Species of Lepidoptera. 

By Charles E. Clarke, F.E.S. 

[Bead before the Otago JftstituU, 9th December, 1924 ; received by Editor, 31et DecembiTf 
1924 ; UHrtted separately, lOth AprU, 1926.] 


Xanthorhoe ida n. sp. 


HVDRIOlfBNlDAB. 


(S, 24 mm. Head, palpi, and thorax grey-fuscous. Antennae fuscous, 
pectinations 6. Abdomen grey-fuscous. Forewings elongate-triangular, 
costa outwardly rounded, apex bluntly pointed, termen slightly sinuate, 
oblique ; brown-ocherous with admiirture of reddish, lines white ; an 
irregular wide transverse band at outwardly convex in middle, slightly 
reddish with narrow white edges on either side ; at | a transverse dentate 
white line with largest dentations outwardly about middle ; reddish beyond 
this and then darkening into brown-ochreous towards termen ; a blackish 
(fiscal dot ; subterminal line dentate, white, inwardly edged with dark 
brown : cilia dark fuscous. Hindwings dark grey-ochreous on inner half, 
externally lighter ochreous, crenulate marldngs along termen : cilia (iark 
fuscous. 

Seven specimens, the first being taken by Mr. W. G. Howes, F.E.S., 
at the Ewehurn Stream, near Mount Ida, Otago Central, in February, 1923. 


Hydriomena jcallichlora harmonica n. subsp. 

($. 31 mm. Head, palpi, thorax, and abdomen orange mixed with 
grey. Forewings bright orange and pale cerulean blue in many wavy 
l^nds bordered in places with blackish ; before middle a wide dentate 
orange band, centrally blue and with blackisk edges ; at | a blackish 
band with bidentate projection in middle ; beyond this orange and blue 
crossed by wavy blackish lines ; a bright-orange area posteriorly, crossed 
by another band of blue ; and a row of smaU black dots along termen. 
Hindwings moderate, hind-margin rounded, crenate ; grey- whitish with 
several indistinct grey lines across outer half. 

Waitati Bush, near Dunedin, in November, 1917. 

This beautiful and unique specimen is so different from my other 
examples, of which I have a good series from various localities, that it 
seems at first glance to be a new species. However, no structural difference 
has been not^ in it from typical examples of oMichlora. 


^ , Ckambidae. 

Crambus corylana n. sp. 

J. 36 mm. Head grey-white. Palpi white above and internally, 
ochreous externally. Antennae fuscous. Thorax white ; patagia ochreous. 
Abdomen gjray-whitiah. Anterior legs light fuscous, posterior pair light 
ochreous. Forewings long, somewhat dilated posteriorly, costa slightly 
arched, apex bluntly pointed, termen sUghtlv sinuate, oblique ; grey- 
white, extreme costal edge fuscous widening at about | where it is ochreous ; 
a brocMl odhreous stripe from base below middle to termen above tomus 
and extendiiig aoross to dorsum from about ^ to tomus: cilia white, 
ochreous near dorsum. Hindwings pale oohreous-grey : cilia ochreous^my. 

Verv close to C. sp&ortis but less bright. Hay be distinguished by 
the wide oohreoiis ati^ extending transversely to dorsum along outer I. 
A food series in February, 1923, at the base of Mount Ida, Otago Centnd. 

. . 14-^V^aDS. 
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^ ^ . Pyiuustidae. 

Scoparia tuicana n. sp. 

i $. 14 mm. Head and antennae ferruginous black ; antennal cilia- 

tions Palpi and thorax black with sprinkling of grey- white scales. 
Abdomen ferruginous black dotted with grey scales. Fore legs black annu- 
lated with grey-white at joints, hind le|^ grey-whitish with blackish annula- 
tions on tarsi. Forewings moderate, triangular, costa postf^iorly moderately 
arched, apex obtuse, termen slightly rounded, oblique ; white and light 
ochreous vividly marked with black ; a small whitish mark at base 
bordered by a black transverse band widening on inner margin, followed 
by a broader white transverse band indented at middle and dotted by 
some black scales which tend to form two obscure dots ; a black trans- 
verse band from J of costa, broken and rather diffused towards dorsum, 
often connected along costa at § with a black transverse mark extending 
nearly half-way across wing, surrounded by a large area of whitish often 
slightly ochreous outwardly and towards dorsum ; a black dot near costa 
at 2, and a wide terminal band of black with an obscure whitish sub- 
terminal line : cilia blackish with narrow black subbasal line. Hinclwings 
grey-ochreous merging into blackish outwardly ; disc with a black dot 
sometimes comma-shaped : cilia blackish with black subbasal shade. 

About twelve specimens taken during as many visits to the Waitati 
Hills and Mount Maungatua, 2,000 ft., in November, during three seasons. 

Scoparia sylvestris n. sp. 

$. 18 mm. Head, palpi, and thorax dark green sprinkled with light 
fuscous. Antennae fuscous. Abdomen fuscous and grey. Legs fuscous 
with annulations of pale grey on tarsi. Forewings moderate, triangular, 
costa arched, apex obtuse, termen rounded ; dark green obscurely irrorated 
with white ; first line whitish, slightly convex outwardly with two or three 
irregular points, outwardly margined with darker and two orange spots ; 
two whitish stigmata in disc slightly margined with orange ; second line 
curved, deeply indented beneath costa, rather obscure ; subterminal line 
wavy, diffused, and almost obsolete ; a series of dots along termen : 
cilia dark green with two fuscous lines. Hindwings dark fuscous, more 
dark outwa^ly : cilia dark fuscous with two fuscous lines. 

Two specimens taken and another seen near the Otira River, West- 
land, in January, 1923. 

Carposinidae. 

Carposina sanctimonea n. sp. . 

<} ?. 2^ mm. Head whitish. Thorax grey-white. Palpi grey- white 
above with a few darker scales, fuscous below and near base. Antennae 
whitish, abdomen pale mrey. Forewings elongate, posteriorly somewhat 
dilated, costa gently arched, apex blimtly acute, termen almost straight, 
oblique ; pale grey-white with cloudy markings of dark fuscous ; from 
base aloim costa a few scattered dark scales widening at about J to a 
cloudy (Rffusion and tapering aj^ain to apex ; from near base at middle 
a dark line, widest at about m£we of disc where it ends but is almost 
connected with the dark diffusion from costa ; a row of several black 
dots fxom near base on costal side of this, and another dot nearer to costa 
at aliout I; a black dot near anal angle; a blackish irroration with 
seymd dark spots subterminally and blackish along termen : cilia i»le 
grey mixed with fuscous near apex. Hindwings pale grey*white: cilia 
grey-white* 

Three spedmens. Arthur's Fassi m January, 1823, at about SJXX) ft 
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Tortrix cuneata n. sp. 


Tobtrioidae. 


c^. 13 mm. Head and thorax light grey ; palpi moderate. Antennae 
grey, antennal ciliations J. Abdomen pale oohreous-grey. Pore wings 
elongate, oosta moderately arched, apex bluntly pointed, termen slightly 
rounded, oblique ; pale grey with a number of small obscure dots with 
tendency to form rows ; a transverse blunt wedge-shaped red bar at J of 
dorsum, reaching half-way across wing. Hindwings pale ochreous-grey : 
cilia pale grey. 

Near T, indigestana, but smaller and differently marked. 

One specimen, taken in a glade of the beech forest at Hope Arnit Lake 
Manapouri, in January, 1923. 


Epichorista Candida n. sp. 

$. 14 mm. Head, palpi, and thorax dark brown. Antennae brown 
annulated with whitish. Abdomen dark brown. Legs grey-brown. Fore- 
wings strongly arched near base, apex rectangular ; termen rather sinuate ; 
dark brown with a very wide irregular central band of pale and bright 
ochreous from about J on costa to beyond f, its inner margin diagonc^y 
outward to fold, where it is longitudin^ly angulated and continues acutely 
diagonally outwards to almost reach dorsum at ^ ; its outer margin from 
costa strongly indented to half-way across wing, where it extends out- 
wardly a short distance and is angulated to proceed with a slight indentation 
to near dorsum at about j ; pale ochreous excepting a bright ochreous 
transversely diagonal band from J on costa, widening slightly where it almost 
reaches dorsum at J ; a slightly curved grey subterminal line. Hindwings 
dark brown : all cilia brown mixed with ochreous on termen of forewing 
and near apex of hindwing. 

One specimen, in January, 1923, taken at Hall’s Arm, Lake Manapouri, 


0ECOPnOBIT)AE. 

Oymnobathra zephyrana n. sp. 

<J. 16 mm. Head and thorax brownish - fuscous. Palpi brownish- 
fuscous, second joint with several bristles externally. Antennae dark 
fuscous, basal joint brownish-ochreous. Abdomen and legs brown-fuscous, 
lighter at apex of tarsal joints and posterior tibiae. Forewings moderate, 
posteriorly dilated, costa moderately arched, apex acute, tornus rather 
produced, hind-margin sinuate, oblique ; very dark fuscous ; a longi- 
tudinal ochreous band along inner margin from base along dorsum about 
half width of wing gradually narrowing to an acute extremity close to 
tomus, broken by cloudy dark-fuscous scales from inner margin beyond 
base and narrowed anteriorly at nearly half length of wing by a ^ight 
projection of dark fuscous. Hindwings dark fuscous : all cilia dark fuscous. 

A distinctive species belonging to the hyetoie^htladelpha group. 

One specimen, taken in the forest near TViiangarei on the 11th* 
January, 1921. 

Izattia toreuma n. sp. 

9. 23 mm. Head, thorax, and palpi . greyish-white. Palpi black at 
bM of second joint with some Uaok scales, round subapex, terminal joint 
with apex and a median band of black. Antennae dark fuscous, greyish- 
white at base.. Thorax with a few darker eciales each side of neck* 
14 * 
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Tramactumi. 


anteriorly at each aide and poateriorly. Abdomen grey. Legs dark fuaoouB 
with lighter bands at joints; posterior tibiae light fuscous with some 
darker scales. Forewings moderate, costa gently arched, faintly sinuate 
in middle, apex obtuse, hind-margin oblique, nearly straight; greyish- 
white with narrowly de^ed black linear markings and dots : on base of 
costa a short narrow curved black line running into wing slightly at out- 
ward extremity, another very similar at about and an irregular trape- 
zoidal spot on costa at nearly f ; on fold near b^ of wing a dot broken 
and then continued as a longitudinal line to rather less than an anterior 
short transverse mark connecting with it at ^ ; two irregular spots slightly 
joined longitudinally along midSe, and about midway from these to costa 
a dot at ^ and another at J ; a short longitudinal dot at about } a short 
distance from costa, and another similarly distant from dorsum ; a row 
of small spots along apical third of costa and termen : cilia grey-white. 
Hindwings grey, darker posteriorly with darker fuscous line ^ong outer 
termen ; an obscure dark-fuscous central spot : cilia grey. 

One specimen. Arthur’s Pass, 3,500 ft., in January. 

Belongs to the pefonecmella^ group, but differentiated 

by the arrangement of the exceedingly narrow black lines on whitish-grey 
ground. 

Olyphiptbeygidae. 

Glyphipteryx scintilla n. sp. 

9 mm. Head and thorax fuscous-bronze. Palpi loosely scaled, 
grey, with four black bands and black extremity. Antennae dark fuscous. 
Abdomen and legs dark fuscous, segmental margins greyish. Forewings 
elongate, costa gently arched, apex obtuse, oblique ; <krk fuscous-bronze ; 
a strongly oblique whitish fascia from costa at ) reaching about half-way 
across -wing, five more silvery-white fascia from costa, the first two near 
middle rather oblique, the outer ones shorter and more transverse, reaching 
near to about six scattered dots and bars of metallic purple at outer diM 
and near termen ; a Uack dot near apex, beneath which is a silvery-purple 
mark; a diagonal wedge-shaped white fascia from dorsum at al^ut ^ 
reaching fold ; a very small one at less than }, and another near tomus 
joining purple marks in outer disc ; cilia whitish, basally bronzy-fuscous, 
indent subapically with white. Hindwings and cilia dark fuscous. 

Rather dose to <7. erasHs, but darker, less elongate, and the ])rinoipal 
lines are differently and more diagonally placed. 

A good series secured on Flat Mount, Himter Mountains, near Lake 
Manapouri, at an devation of 4,000 ft., in January, 1923. 

Simaeihii urbana n, sp 

g $. mm. Head fuscous with whitish scales. Palpi with whorls of 
white black-dotted scales with longer tuft beneath. Thorax bronzy-brown 
dotted with black and with longer scales. Legs dark fuscous irrorated 
with whitish. Antennae blackish annulated with grey. Abdomen daik 
fittoous, margins of segments grey. Forewings dongate, costa anteriorly 
arched, a|^x moderatdy obtuse, termen slightly rounded, oblique ; dorsum 
gently oblique, rounded along inner half : bronzy-brown ; a gray inwardly- 
obliqt^ area at rather lete than distinct on dorsal side but obscurdy 
reaching costa; a Mack trsnsveree line at convex outwardly with 
tendency ^to Item about thrte dots amoss wing, outwardly bordeM and 
ddtted with metalRb sttvetr niarldn|i t n bronzy-brown transverse area at 
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about } crossed by grey, more definite towards dorsum ; a row of metallic 
silvery dots at f transversely to reach tomus ; outwar^y and at apex of 
wing blackish ; cilia grey with black basal and median lines with suffusioi) 
of dark fuscous at apex and anal angle, tips whitish. Hindwings dark 
fuscous, lighter on basal half ; cilia grey with dark-fuscous basal and 
fuscous median lines, tips whitish. 

A distinct species, of which three specimens were taken together on the 
open mountain-side at Arthur’s Pass, 4,000 ft., in January, 1923. 

Simaetiiis chatuidea n. sp. 

(J, 8 mm. ; $, 9 mm. Head and thorax dark fuscous irrorated with 
violet-whitish scales. Palpi dark fuscous with whorls of blackish white- 
tipped scales. Antennae blackish annulated with white. Abdomen dark 
fuscous, segmental margins white; a few scattered white scales near 
extremity. Legs fuscous. Forewings suboblong, moderate, costa gently 
arched, apex obtuse, termen nearly straight, oblique ; dark blue-violet ; 
three distinct white spots on costo, cental one at J, other two about 
equidistant with pale blue-violet transverse line proofing from each ; 
some violet-white irroration towards base ; a transverse line f^m first white 
spot on costa, sometinm double, another from central costal spot, broken 
Imt often well angulated at middle ; some violet-white irroration scattered 
across outer wing and a fine subterminal line : cilia dark ochreous with 
dark-fuscous basal and fuscous median lines, tips dark ochreous. Hind- 
^mgs dark fuscous, darker outwardly, an incurved white streak, sometimes 
douUe, from f of disc to tomus: cilia dark ochreous with fuscous lines, 
tips dark ochreous. 

About twelve specimens of this species taken in November, 1923, at 
Vauxhall, Anderson’s Bay, Dunedin. 


Tinea aetiierea n. sp. 


Tinbidax. 


(7 9* 9-10 mm. Head grey-oohreous, lighter anteriorly. Palpi light 
greyochreous. Antennae grey-oohreous. Tkorax fuscous sprinkled with 
grey-ochreous. Abdomen fuscous. Forewings elongate, rather narrow, 
costa gently arched, apex rather pointed, termen obliquely rounded ; 
purplish-fusoous with grey-ochreous markings, of which there are three 
uong costa with tendency to divide into double lines, oblique, central one 
Itom I of costa, reaching about half-way across wing; three transverse 
marks from cos^ near apex, two outer ones again distinct on dorsum ; 








eUia fuaooua vith blaokiBh subbasal line utd dark-fuBoouB subapioal shade, 
my-oohieotts apksally and svbapioally. ffindvings ptiiplish-giey with 
dark-faseous anbhasal shade. 


Three speoiineiis. Arthur’s Pass, at 3,800 ft., in January, 1923. 


Mallobathra noctuma n. sp. 

d. 8 nun. Head, palpi, and antennae fuscous. Antennal oiliations 2. 
Thorax and 1^ fusoous. Abdomen light fuscous. Forewings elongate* 
otbI, costa ardied, apex rounded, hiiM-margin rather rounded; dark 
foseouB : oilia dark fusoous. Hindwings fusebus : cilia fuscous. 

. Two speohnens tdcsn and another seen at Kauri Gully, Northoote,' 
Auddttd, in JattUary, 1921. 
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The Genus Pachyrkamma (Rhaphidophorinae : 
Orthoptera). 

A New Species friun New Zealand. 

By D. D. Milligan, Research Student in Orthoptera, Cawthron Institute, 

Nelson, N.Z. 

[Head before the NeUon Institute^ Jat Ocioiter^ VJ24 : received by Editor, 5th Novetuber, 
1924 ; ieened separately, 10th April, 1926. ] 

Plates 79, 80. 

Pachyrhamma acanthocera n. sp. 

<J. General build and colouring as in P. faftcifer Walk., but much 
larger, and having the colour-pattern much less strongly marked both on 
body and legs. The peculiarity which distinguishes this species from all 
the others so far known is that several of the antennal segments carry 
distinct spines. This peculiarity is emphasized by the speciho name, 
suggested by Dr. R. J. Tillyard. The antennal segments number about 
550, the basal one being stout, 3 mm. long, the second short and much 
narrower but noticeably broader than the rest, which form a long, slender, 
flexible flagellum ; the segments following the second are iriegular in 
length, often only partially divided into two, but, on the whole, steadily 
decreasing in individual length from the basal ones outwards. Segments 36 
and 48 of right antenna, and segments 39 and 48 of left, have a sharp dorsal 
spine ; segments 68, 70, 72 of right antenna, and 67, 69, 71, 73 of left, are 
distinctly knobbed distally on the outer side ; segments 74 and 77 of right 
antenna, and segments 75 and 77 of left, carry sharp spines placed latero- 
ventrally on the outer distal margin. Total length of antenna, 183 mm. 

Length of body, excluding antennae and cerci, 23 mm. 

Breadth of he^, 5'5 mm. ; length of maxillary palpi, 20 mm. 

Thorax : Pronotum 8 mm. long, 7 mm. wide ; mesonotum 4 mm. long, 
7*5 mm. wide ; metanotum 4 mm. long, 7 mm. wide. 

Legs : Pore legs — ^femur 26 mm., tibia 26 mm., tarsus 17 mm. ; middle 
leg— femur 23 mm., tibia 26 mm., tarsus 16 mm. ; hind leg— femur 51 mm., 
tibia 62 mm., tarsus 24 mm. 

Abdomen, 9 mm. long ; cerci, 9*5 mm. 

Total length of specimen from tip of antenna to end of hind leg when 
placed in natural position, about 305 mm., or, roughly, just over 12 in. 

Looditg . — ^Waitahere Ranges, north of AuoUand ; February, 1923. 

Types. — ^Holotype and paratype males in Cawthron Institute collection. 
The measurements given are those of the holot 3 rpe male ; the paratype 
is about the same size, but has the knee-joints of the middle and hind left 
legs deformed. 
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Pachyrhamma acani!m:rA n, 07, ( X 2) j allowing spinet on antennae (with 
inoct Mllaigieittant)« 
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Forest-floor Covering and its Life. 

By K. E. R. Grimmbtt, M.Sc., Chemistry Laboratory, Department of 
Agriculture, Wellin^n. 

\Read before Wellington Philosophical Society, 27th August, 1924; received by Editor, 
fith December, 1924 ; issued separately, lOih April, 1926.] 

Nature and Variations of the Covering. 

In almost all forests, “ busheia,’’ or even shrubberies— at any rate, in New 
Zealand — there is present above the surface of the solid ground a layer, 
more or less thick, and vaiying greatly in texture and composition, of 
dowers, leaves, twigs, and other debris undergoing decomposition. It is 
to this layer, gradi^ upwards, in a typical case, from “ humus ” through 
“ mould to partly-dsuntegrated and finally newly-fallen and quite- 
undecayed fragments, that the term “forest-ftoor coveri^’* is here applied. 

At first sight it might appear to be just so much litter of no practical 
importance, which in a cultivated forest might be raked up and burned. 
This, however, would be quite an erroneous idea, for its functions in the 
economy of the natural forest arc various and far-reaching. Before con- 
sidering these, however, a glance may be taken at the covering itself. 
It varies greatly from place to place in the same forest. Here it is a foot 
or more in thickness, there but an inch or less ; in one place it is covered 
with ** filmy ferns ” and mosses, in another bare, loose, and dry ; while 
its constituent fragments may vary from logs to tiny leaf-fragments. 
Yet it has two constant characteristics : it is all resting passively on the 
ground, and it is all undergoing disintegration and decay. 

Different t 3 q>es of forest have different floor-coverings. This is due 
largely to the nature of the debris falling on to the floor, but differences of 
situation, climate, and moisture all induce corresponding differences in the 
floor-covering. That of a swamp forest will oRen be thick and peaty, 
while that of a hillside forest will often be thin, loose, and well rotted beneath. 
The age of the forest also makes a difference, old forests usually having 
thicker mould than young ones. Many other factors doubtless contribute 
to cause the differences observed — such as the chemical and mechanical 
composition of the ^il. An example of this has recently been recorded 
in Salure by J. B. Farmer, who found that in certain English woodlands 
real leaf-mould of any thickness formed only where the surface soil was 
of a sandy or gravelly character; whereas where it was of a heavy, 
especially calcareous, nature the leaves simply rotted down and evaporated, 
so to speak, by the next year. He attributes this to the increased activity 
of bacteria in the presence of calcium carbonate causing decomposition, 
mainly to carbon dioxide and water. In this case the determining factor 
seems to be the degree of acidity of the soil. It is also possible that the 
increased supply of lime salts in the one case greatly aided the activities 
of the earthworms, to the proper digestive processes of which animals 
this element in fair amount is a necessity. Thus not only may the bacteria 
have been able to work upon the debris more rapidly, but this process may 
have been aided and abet^ by the earthworms. 

According to Colville (1), true leaf-mould is alkaline, due to the residual 
lime (carbonate) after the organic acids have been wasW out, evaporated, 
or oAerwise dittipated. When one* year’s leaf-faU is not converted into 
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leaf-monld (alkaline) by the following year, the process may be suspended 
by the leaching into it of adds from the freshly fallen leaves, and the 
removal of lime salts by the roots of plants, and a condition of permanent 
acidity result. The product in this case is not true leaf-mould, W a sub- 
stance called ** upland peat ” because of its resemblance to bog peat. It 
is defined as ** a nonpatudose deposit of organic matter, chiefly leaves, iu 
a condition of suspended and imperfect decomposition and still showing 
its original leaf-structure, the suspension of decomposition being due to 
the development and maintenance of an acid condition which is inimical 
to the growth of the micro-organisms of decay.” 

Functions of the Covering. 

Turning to the functions of the debris covering, we may consider them 
from two aspects, the chemical and the physical. 

Chemioal. 

As plants grow they abstract from the soil certain elements which are 
present normally in rather small amount. These are distributed to all 
parts of the plant, and, although some of them are partly reabsorbed into 
the body of the plant before the leaves fall, a good deal is retained by 
these organs when they die and are shed. Also, when a branch or a whole 
tree dies, material is locked up inside in a form that cannot be directly 
utilised by the higher plants. Hence in time the soil would become depleted 
were no process of disintegration and decay of debris, with liberation of 
plant-foo^, occurring. It is mostly in the debris stratum on the forest- 
floor that this transition takes place. Many organisms, as we shall see, 
take part in it, besides some perhaps purely chemical changes, such as 
direct oxidation. At the bottom of the layer much of the material is in a 
form suitable for utilization by plants, and fresh material is always working 
down as the old becomes decayed, oxidized, and absorbed in the soiL 

Colville (1) remarks : ” In soils poor in lime, trees and other plants 
constituting the vegetative mantle of the earth may be r^arded as machines 
for concentrating Bme at the surface of the ground. The lime is drawn 
up by the roots m dilute solution from lower depths, is concentrated in the 
foliage, and the concentrate is transferred to tne groimd by the fall and 
decomposition of the leaves.” 

There is another aspect, somewhat more obscure. It is known that 
bacteria are of enormous importance to the fertility of the soil, esj^ially 
in relation to what is known as the ” nitrogen cycle.” Borne nx free 
nitrogen from the air, others render nitrogen available in the soil from other- 
wise unavailable sources, while these and others mav under other conditions 
use up and so diminish the supply of nitrogen available (2). On tl^ whole, 
however, thcsr activities are beneficiai, and at present, at any rate, are 
certainly indispensable. Now, to do this work they require a source of 
energy, which is most easily obtained from oarboh;i^drate material This, 
in the forest, is almost all supplied by the floor-debris. A point of interest 
in New Zealand forests is that manv of the timber-trees be^ on their roots 
very numerous nodules of the size ox small shot and smaller, and these may 
be found in enormous numbers throughout much of the more deoaved 
portion of the mould. Though their nature is disputed,* whether wy 
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l>e comparable to the nodules on the roots of legumes which house special 
nitrogen-fixing bacteria, or whether they be purely of fungal origin, it u 
suggestive that they occur in such numbers where the supply of carbo- 
hydrate is great. It may be that this is essential to their well-being, and 
tnerefore aUnost certainly to that of the trees. 

Physical. 

The humus supplied by the decay of this debris is of great value in bringing 
About a good physical texture of the soil. Every one knows this to be 
necessary for cultivated soils, and it is no less true for forest soils. It lightens 
the soil, making the penetration of roots easier. It also makes the soil 
warmer and more equable ; more porous, allowing greater penetration 
•of surface water ; and more absorptive, thus causing greater retention of 
moisture. In this way the bad effects of drought are ameliorated and 
floods are greatly reduced. 

The net result is that soils of all types of original texture, from heavy 
•clay to sandy and gravelly soils, tend to become more uniform in texture 
and better adapted for a timber covering. For purposes of regeneration 
the soil is now better adapted than in the original condition, for seedlings 
grow much more easily in it than on hard soil. 

Animals op the Forest-floor. 

Having considered the forest-floor covering itself, it may now be con- 
sidered from the point of view of its suitability and use as a dwelling-place, 
ahelter, ambuscade, and source of food for the individuals of a large and 
varied animal community. That this community exists is easily verified. 
One has only to disturb the leaf-mould or turn over a log, and ** hoppers,” 
centipedes, spiders, insects, and all manner of creatures scatter in every 
direction. Their invisibility under ordinary conditions is partly due to 
the form and colour of those wUoh live on the surface resembling their 
surroundingB, but in the case of the great majority is due to their 
manner of life, for these are the Cryptosoa — animals which spend their 
cxistenoe burrowing in dark craimies and tunnels of the under-strata of 
the mould and in me soil itself, completely hidden from cursory view, but 
, nevertheless carrying on great and innumerable activities. It is the nature 
of these activities and ^e animals responsible for them that are now to 
be considered. 

Method of Study. 

There are two ways of seekinff information on this subject. The one 
mav be called the quiditative or neld-natnralist method. This consists in 
making excursions to as many*ti^s of forest as possible at all times and 
aeimns, turning over logs, mould, and stones, and notix^ the species of 
animals occurring, their frequency, and distribution. This is an excellent 
method, and has been adop^ by Shelford (3) in the United States with . 
great succ^, and by many naturalists in New Zealand. It suffers from 
several senous defects, however. In the first place, few can pretend to 
sn^ a detailed knowle^e of all the many forms of animal-life occurring in 
this ritnation as to attempt to identify by sight more than those belons^ 
to one or two orders at me most ; and, even if specimens are collated to 
be ideated by epeoi&o authorities, of idl those appearing new and unusual 
to the investigator many are mtBBoA for lack Ol knovnedge suflBicient to 
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piok out the small details by which au expert separates many of the forms 
so similar in general appearance. Again, it is difficult to gain a true idea 
of the relative numerical importance of the various elements in the fauna, 
as one is inclined to give more notice to those that are most aggressive in 
their activity, or arc largest, or most evenly distributed. Many small or 
protectively-coloured species are liable to be overlooked, and there are 
various minor disadvantages. 

The other method, which was mainly adopted by the writer, is from 
time to time to take representative samples of the forest-floor, carefully 
sort and look over them, and piok out and preserve all the animals occurring. 
In this way a truer idea can be obtained of the identity and distribution 
of the animals, and various numerical and seasonal relationships shown. 
However, there are disabilities in this method also. The great local varia- 
tions in the floor-covering, the difficulty of knowing to what depth to go, 
and the presence of large fragments like logs make if difficult to get a really 
representative sample. Then, as bright sunlight must bo used when picking 
over the sample to stir otherwise invisible animals into activity, and a large 
amount of time is consumed in the operation, samples cannot be taken as 
frequently as is desirable. Moreover, almost nothing is learnt of the habits 
and life-histories of the members of the animal community ; that must be 
gained by careful and patient observation in the forest itself. 

While, therefore, relying mainly on the latter method, the writer 
endeavoured to apply the former as much as possible. 

The floors of two types of forest only wore studied in detail. These 
were respectively mixed rain forest, represented by Chapman's Bush (adjoin- 
ing Wilton's Bush, Wadestown), and southern-beech forest, represented by 
that on the hill above Days Bay. An area of about 50 yards square was 
marked out in each locality, and representative samples taken from these 
once a month from March to September, inclusive, 1923. Ten small 
samples, each 9 in. square, were taken monthly from each locality and 
combined to make two large samples. These were sorted over and uU 
the large animals, together with sticks, &c., removed, the remainder 
thorougmy mixed and divided evenly till only one-eighth was left. This, 
was then very carefully sorted over till all animal-life visible in the 
brightest sunshine was removed. No doubt a certain number of the more 
minute were inevitably left behind, but those found were surprisingly 
numerous. The number picked out from the small sample multiplied by 
eight, plus the number picked out at first, gave a rough estimate of the 
number o^nally present. All the specimens were identified as nearly as 
possible wiw the ready aid of various authorities and the results tabulated. 
Though too long to reproduce these here, a summary is given at the end of 
this article of the species mainly occurring. Only the commoner species, 
generally speaking, were identified with anything like certainty. This was 
partly due to the fact that the literature on many of the groups is some- 
what scattered and difficult to obtain, while many of the more obscure 
species of the less-studied groups are not yet describe. 

RelkUion of Foreat-foor Animals to their Environment, 

In nature the wat majority of animals ma^ be said to fall into one 
or other of three ^sses, according to the way m which they are adapted 
to their environment. The first comprises tiiose which show their colours 
openly, making no attempt at concealment. These are the possessors of 
some special power or qualities which give them racial protection : such as. 
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a high rate of reproduction ; acme quality rendering them distasteful or 
inaccessible to most other animals — for example, the hairy caterpillar of 
the magpie moth ; great size and strength ; or the possession of armour. 

In the second class are those animals which, by dissimulation of some 
kind or other, seek to escape observation either for purposes of ofience or 
defence. The great majority of animals living exposed to the light come 
under this heading. 

The third class neither publish their existence nor disguise themselves, 
but live in hidden stations away from the light. These, as before mentioned, 
are sometimes called Cryptozoa. Having external protection in the form, 
say, of some part of a plant, a decaying log, the soil, o * even, in the case 
of parasites, of another animal, and being consequently more or less in 
darkness, they have no use either for protective colouring or form. As a 
result colour is more or less dispensed with, and the form which approximates 
to that of the greatest utility in such situation is adopted. GeneraUy 
speaking, this form is cylindrical, with legs and other appendages reduced 
to the minimum size consistent with use (4). This is well illustrated in 
the case of the earthworm and of the burrowing larvae of certain insects — 
for example, the wood-borers. 

These classes are not, of course, hard-and-fast. Many animals are on 
the border-line between one and another, or may change from one to 
another at different stages in their life-histories. But in broad outline 
they indicate deffnite tendencies in animal-life, and in many cases there 
is no doubt as to where we should place a given animal. 

Thus the great majority of the inhabitants of the forest-floor debris 
are dull-coloured creatures with few peculiarities of shape or structure 
and of a distinctly retiring disposition. Most of them shun bright light — 
they run from it on every occasion ; in other words, they are negatively 
phototactic. Most of them like a considerable degree of moisture, and 
gradually retreat farther from the surface during dry weather. In these 
two respects, however, there is a great degree of difference observable 
between the various members of the forest-floor community. Thus 
Parorcheatia sylvicola (the ordinary bush-hopper), most of the earthworms, 
and the long slender centipedes which feed largely upon them (species of 
ZdanophUus), and in general the pale translucent-loolang animals, are very 
sensitive to light ; while many of the spiders, mites, beetles, and in general 
dark or well-marked and opaque-looking ones like the large woolly ground- 
spiders Hexathde hoohatetteri and Porrhothele antipodiana, do not fear 
bright light nearly so much, and in consequence live near or on the outer 
surface of the floor - debris. Similarly, those with hard (chitinized) 
integuments usually require less moisture than the thinner-skinned species, 
and live frequently in drier situations. Earthworms, the larvae of some 
insects, hoppers, woodlice (Isopods), and many others, can only thrive 
where there is a considerable degree of moisture. 

Although all living together in the same medium, the food habits of the 
animals under consideration present almost all possible variations. These 
ma^, however, be summarized under three headings. There are those 
which live on the medium itself — ^in other words, on decaying vegetable 
and animal remains (saprophagous animals) ; those which eat their fellow 
denizens, or make pre^tory raids into the strata above (arboreal) or 
below (subterranean) that in which they live (carnivorous animals) ; and 
those which feed upon roots, leaves, or other parts of plants (phytophagous). 
There are no sharp boundaries l^tween these classes, as many of the 
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animals are omnivorous, or change from one class to another at different 
stages in their life-histories. The majority, however, fall either exclusively 
or predominantly into one or other of the classes. 

Sa'prophagous AnimaU, 

As regards the saprophagous animals, in the first place the fresher 
fragments of the debris are eaten by many of these animals. Much 
indigestible material is often thus ingested for the sake of the small 
digestible portion it contains. The latter, consisting of certain protein, carbo- 
hydrate, and some of the mineral matter, is abstracted, and after use by 
the animal ultimately returned to the soil in a condition readily available 
for plants. The woody undigested residue passii^ from the animal as 
faeces is in a finely p^verized condition, very suitable as a medium for 
fungal and bacterial action, by which means it is ultimately broken down into 
its simpler constituents. The earthworms, daddy-long-legs larvae (Tipulids), 
and hoppers ” {Parorchestia sylvicola) illustrate this process. Again, by 
constant boring and burrowing operations in search of food, many animala 
pulverize the undecayed fragments as well as keeping them open to the 
air and well turned over, thus aiding bacterial action. Finally, in the case 
of earthworms especially, a great deal of the surface debris is carried fairly 
deep below ground in burrows, and earth is brought to the surface, thus 
causing a gradual mixing of the whole, with a hastening of the process of 
decay and an enrichment of the lower layers of the soil. In this way less 
nitrogen is lost than would otherwise be the case (5). 

The following quotation from Colville (1), whose article has come to m]r 
notice only since the above was written, is interesting in this connection 

The chief agents in, the decay of leaves are undoubtedly fungi and 
bacteria. There are other agencies, however, that contribute greatly to 
the rapidity of decay. Important among these are earthworms, larvae of 
flies and beetles, and myriapods, or thousand-legged worms. Animals of 
all these groups exist in myriads in the leaf-litter. They eat the leaves, 
grind them, partially decompose them in the process of digestion, and 
restore them a^ain to the soil, well prepared for the further decomposing- 
action of the microscopic organisms of decay; 

The importance of earthworms in hastening the decay of vegetal 
matter was pointed out lon^ ago by Darwin. The importance of myria- 
pods, however, as contributing to the formation of leaf-mould, has not 
been adequately recognized. In the cation of the Potomac River, above 
Washington, on the steeper forested talus slopes, especiaUy those facing 
northward, the formation of alkaline leaf-mould is in active progress. The 
purer deposits are found in pockets among the rocks, where the leaf-mould 
is not in contact with the mmeral soil and does not become mixed with it. 
The slope directly opposite Plummer’s Island is a good example of such 
localities. Here dunng all the warm months the fallen leaves of the 
mixed hardwood forest are occupied by an army of nmiapods, the largest 
and most abundant bein|[ a species known as Spifcbclus ma/rginatus. The 
adults are about Sin. m length and ^in. in diameter. They remain 
underneath the leaves in the daytime and emerge in great numbers at 
night. On one occasion a thousand were picked up, by Mr. H. S. Barber, 
on an area 10 ft, by 100 ft., without disturbi^ the leaves. On anotiier 
occasion ai^ area 4 ft. by 20 ft. yielded S20 of these m 3 rriapodB, the leaf* 
litter in this case being carefully searched. Everwhere are e^denoes of 
the activity of these animals m the deposits of ground-up leaves and 
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rotten wood. Careful measurements of the. work of the animals in 
captivity show that the excrement of the adults amounts to about } c.c. 
each per day. It is estimated on the basis of the moist weight of the 
material that these animals are contributing each year to the formation 
of leaf-mould at the rate of more than 2 tons per acre.’* 

Other Forms of Life. 

Although they cannot be considered in detail here, brief mention must 
be made of other forms of life pre(|ent in the debris stratum. Among these 
are the microscopic unicellular animals, the Protozoa, whose activities are 
mainly concerned with limiting the number of bacteria ; and the much 
larger composite animals belonging to the same phylum or natural division,, 
the Mycetozoa, sometimes called “ slime-fungi ” — curious thin, jelly-like 
plates of living matter which creep slowly over damp rotting material, 
feeding both saprophjrtically upon it and also digesting any small organisms 
in their course (2). Then, brides ferns, mosses, and algae, which, being 
green plants, do not much concern us in this connection, there are present 
a large number and variety of fungi. These feed 8aproph)rtically and help 
to a great extent in breaiang down the debris, as well as serving as food 
for much of the animal-life. 

It is well that all the agencies that assist in bringing about the dis- 
solution of the fallen trees of the forest cannot operate in the artificial 
environment of our wooden dwelling. The main factor controlling most of 
them is perhaps the absence of moisture. In the forest there is a natural 
sequence, commencing probably with the wood-eating beetles and other 
insects (huhu grubs, for instance), which, having tunnelled the dead trunk 
in all directions and reduced much of the material to powder, leave the 
field clear for tipulid larvae, millipedes, amphipods, and others ; and these 
again, having served their turn, give place to the final scavengers, the 
earthworms. It must not be thought, however, that this is a simple linear 
process of one animal living on another’s faeces, for, throughout, bacteria 
and fungi are continually transforming these remains, as well as building 
part of them into their own bodies, the latter in turn being used as food 
by subseqtient denizens. 


Life Strata in the Forest. 

The debris-dwelling animals have so far been considered as a separate 
community. It remains to consider them in relation to the rest of the 
forest inhabitants and the life of the forest itself. 

The animals of the forest dwell in three main strata, each exhibiting 
certain characteristics. These strata are — (1) The subterranean stratum ; 
(2) the forest-floor-debris stratum ; (3) the arboreal stratum. In each of 
these strata live animals exhibiting the three main t 3 rpes of feeding-habit 
enumerated previously, but the relative abundance of each kind of food 
in each of the strata determines to a great extent the relative proportions 
of these animals present. Thus in the soil itself roots and fine scattered 
food-parrides left in the decay of plant-remains form the principal source 
of foM; in the debris stratum dead material and the life it supporta 
(abundance of sapzophagous animals) are the principal supply ; while in 
the arboreal stratum food is abundant in the form of foliage and other 
plant-tissues, and this is reflected in the large number of plant-feeding 
animals, which, again, support a predatory popmation. 
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Kone of the communities of these three strata is, however, independent. 
Each is necessary to the others, and depends, in part immediately and in 
part ultimately, upon them for its existence. Thus in the subterranean 
stratum the rather fixed and well-distributed food-material is mostly eaten 
by slow-moving burrowing animals, which usually simply eat their way 
through the soil, having little need of special-sense perceptions to guide 
them, leaving to their digestive apparatus the task of separating the 
assimilable portions. The obstacles in the way of carnivorous animak 
gaining a living in this stratum are, however, considerable. They must 
either be endowed with a special sense enabling them to track their victims, 
or be contented to turn over a relatively enormous amount of material in 
a random search. Consequently we find carnivorous animals in the minority. 

In the forest-floor stratum conditions are very different. The most 
abundant food-supply is the litter of decaying leaves, stems, and other 
vegetable material, .which is generally fairly loose ; it thus supports not 
only a numerous saprophagous population, but also affords good conceal- 
ment and opportunities of ambush and chase for a large and varied pre- 
datory one. Living vegetable material is here at a minimum, consequently 
also the animals which feed upon it. This stratum, which lies in a position 
of vantage midway between the other two, and offers abundant opportunities 
for concealment, is the habitat of a large number of the carnivorous animals 
of the forest. These obtain their food not only from the stratum in which 
they live, but also at the expense of casual immigrants into their stratum — 
such, for example, may be the fall of insect-larvae from trees, their descent 
into the ground to pupate, the migration of nocturnal animals for conceal- 
ment by day, or the emerging of insect adults from the subterranean 
stratum. Some, such as many opiliones and spiders, augment their food- 
supply by incursions (chiefly nocturnal) into the arboreal stratum. Thus 
they probably exercise a considerable degree of control over the phytophagous 
species, which are largely harmful. This is perhaps especially the case with 
wood-lwring insects. Arboreal carnivorous species (excepting the parasitic 
ichneumon wasps) mainly confine their attention to external plant-feeders ; 
but, in accordance with their habit of living in confined surroundings, such 
carnivorous units as centipedes, spiders, and opiliones of the forest-floor 
stratum may be found in tunnels and crevices in living wood, and the last 
have actually been observed by the writer eating wood-boring insect-larvae. 

Quite a different aspect of their role in the forest life is their use as 
food by a large number of the forest-dwelling birds. Their number being 
great, and not so dependent on season or weather as in the case of the 
arboreal population, they form an important winter food reserve, though 
many of them are less palatable than the leaf-eating grubs and the ripe 
berries obtainable at other seasons. 

Finally, it may be said that, as they form an integral and natural part 
of the general life-community of a forest, it is clear that both in the above 
and in many more obscure wajB they must contribute greatly to that 
healthy position of equilibrium which obtains in its maturity. 

Dbsobiption of Forests and Locauwes. 

Beech Forest 

The first of the two localities studied is a portion of forest, approximately 
50 yards square, 1}^ on the south-west aspect of the beech-forest-covered 
hills on the east side of Port Nicholson, near the top of the ridge l^hind 
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the Days Bay pavilion. The altitude is about 1,000 ft. The forest is the 
original southem^beech association of these hills, and is composed of the 
following trees : — 

Forest-trees : Nothofagus Solanderi, N. fusca (both very plentiful),. 
Weinniannia racemosa (very common), Metros-ideros robusta^ 
M. Jlorida (liane), Ehaeocatfus dentcUus, Podocarpus ferrugineus^ 
OriseUnia littoralis (small tree), Suttonia salidna (small tree), 
S, UrviUei, Coprosma grandifolia (small tree), Knightia excdsa, 
Drimys axillaris (small tree). 

Undershrubs ; Coprosma foetidissinui, C, Colensoi, C. Itwidat C, rham- 
noidest Cyaihodes acerosa^ Leucopogon fascimlaius, Dracophyllum 
VrviUianum yat. filifolium^ Nothopanax Colensoi, CycUhea dealhata. 

Floor : Polypodium grammitidis, Cydophorus serpens, P. BiUardieri,, 
HymenophyUum demissum (with several other species, very 
common), Trichomanes reniforme (common in patches), Blechnum 
capense, Lindsaya viridis, Asplenium fiaccidum, DianeUa intermedia,. 
Astelia nervosa, Pterostylis Banksii, Oahnia spp., Vncinia filiformis 
and other species. 

The forest-floor is covered in many places by a dense growth of filmy 
fern {HymenophyUum spp.) and kidney-fern {Trichomanes reniforme), while 
mosses, liverworts, and fungi are present in patches. Undershrubs are 
present but are not closely spaced. Above the ground-level is in most 
cases 1 in. to 3 in. of decayed vegetable matter, held together with a net- 
work of fine roots, while above this is a fine layer of loose debris (leaves, 
twigs, Ac.). The subsoil, which comes close to the surface, is mostly a 
greywaoke rock. 

The situation is on a fairly steep slope, and the dense foliage of the 
beeches combined with the southerly aspect renders it somewhat darker 
at the ground-level than is the case in the second locality. Owing to the 
above fisctdrs and its altitude (1,000 ft.) it is also considerably colder. 
The exact conditions are given in connection with each sample taken. 

Tawa Forest, 

The second locality is a similarly-sized portion of forest in the middle 
of the remnant of a formerly more extensive rain forest to the south-west 
of Wadestown, known as Chapman’s Bush, now a portion of the Wellington 
Corporation reserve. This is largely a tawa forest. A list of the plants 
ooeurring in this limited area as given by Mr. B. C. Aston is as follows : — 

Forest : Beilschmiedia tawa, Elaeocarpus dentatus (hinau), Olea 
montana, Metrosideros rohusta (rata), Knightia excelsa (rewarewa). 

Small trees and shrubs : Pennantia oorymhosa (kaikomaka), Metros 
sideros florida (liane), M. scandens, OriseUnia lucida (epiphyte), 
Rhipogonum soandem (liane), Parsonsia heterophylla (liane), Astelia 
Solandri (epiphyte), SuUonia australis, Coprosma grandjfclia, 
C, rohusta, C, crassifolia, C, areokUa, C, rhammides. Macropiper 
excdsum, Oeniostoma ligustrifolium, Brackyglottis repanda, Cyathea 
dealhata, Myrtus bullata. 

Floor : Dryopteris vdutina, Blechnum fUtforme (epiphyte), Asplenium 
luddum, A. flatMum (epiphyte), A, adiantoides <epiphyte). Poly- 
podium BiUardieri, 

The material of the forest-fioor covering is generally much looser, less 
decayed, and less matted by roots than is the case in the first one. The 
altitude is only about 100 ft. above sea-level. Owing to less density in the 



432 


TranMOtiam. 


tree-foliage, and its situation on a gentle slope facing north, it is also con- 
siderably lighter and warmer than the first locality. Ferns are not so 
numerous on the forest-floor, but there are patches of the climbing-fern 
Bleoknum filtforme, and several others. Mosses, lichens, and fungi are also 
comparatively scarce, and in many cases dry debris alone forms the upper 
surf^ of the floor. 

Though surrounded by forest, this area is less removed from settlement 
than the former one. 


(A » beech 
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Sept. 

14. 
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DcUe of taking Samples, and Weather Conditions, 

foreet ; B « tawa forest. The figures in the second column refer to the 
numerical order in which the samples were taken.) 

Ground damp from rain some days previously ; day bright, 
with clouds. 

Ground damp, rain in morning ; day cloudy. 

Ground dry, no rain for some days ; sky overcast. 

Ground very dry, no rain for over a week ; day bright 
and hot. 

Ground wet after week’s rain ; day dull ; some rain, warm. 
Ground wet, rain during morning, sunny at noon when 
sample taken ; warm. 

Ground very wet from rain during week previous and in 
morning ; sunny at noon, warm. 

Ground wet, but weather fine till midday, when cold rain 
commenced. Sprouting noticeable in seeds and roots of 
sample. 

Ground damp; weather cold but fine. 

Ground very wet ; day cold and showery. 

Ground damp ; day sunny, warm. 

Ground fairly dry ; day fine and warm. 

Ground wet, rain in morning ; day warm and sunny. 
Ground fairly dry ; day warm and humid. 


Fauna of the Forest-floor Covering. 

Summary. 

1. Turbdlaria . — Land planarians (or flatworms) do not appear to be 
represented to nearly the extent that might be expected. Many of this 
group, however, are not at all or only partially cryptoaoic, and the majority 
appear to be rather restricted as to habitat. Thus some species may be 
found in damp portions of wood, or under the bark of deca^ng logs, which, 
owing to the difficulty of including them in a representative sample, and 
also to their being frequently the loci of quite lo^ concentrations of the 
forest fauna, were perforce n^leoted in the present study. Those planarians 
found, however, are fairly distributed among the samples from both 
localities. 

OeopUma sanguinea, the species occurring in the greatest number, was 
found three times in samples from each bo^ty. It is one of the dullest 
and least diversified in colour of our native planarians, and in this respect 
^ees with the more typical Gr 3 rptosoa, with which I think it may be 
included. 

The other species found were 0. sub^drangulata, 0, speotabHiSf and 
C. agrioota: Th&y are perhaps more in the nature of casual invaders. All 
are carnivorous. 
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SL OUgodiaeta {Earthworms). — ^These occurred in considerable numbers 
in all the samples. In general they are more numerous in the beech-forest 
series than in th4 rain forest. Their numbers fluctuate rather widely, con- 
ditioned probably to a large extent by the state of the debris as regards 
moisture content, which in turn is greatly influenced by the inundate 
weather conditions. It is well known that earthworms come nearer to the 
surface in wet weather : thus in the forest occurs a temporary invasion 
from the more subterranea pnpoulation into that of the surface stratum. 
In the September sample from Chapman’s Bush locality occurs a great 
increase, perhaps in a large measure of this nature. The bushes were 
actually oripping water when the sample was taken. There seems to be 
no variatioii of a progressive kind indicated throughout the period. 

The soil in Chapman’s Bush is much deeper and more loamy than that 
of Days Bay ridge, a fact which is probably correlated with the larger 
number and, it may be stated, the much larger sise of the earthworms present. 

Species of Maoridrilus and of Octochaetus were found in both localities ; 
Dipairockaeta spp. occurred only in the Days Bay samples and Neodrilvs 
spp. only in the Chapman’s Bush ones. A considerable number of minute 
worms could not be identified. 

The members of this group are typically saprophagous. 

3. OrueUtcea. — ^The Crustacea are among the most completely crypto- 
soie and most t 3 rpical members of this type of association. This is especially 
true of the amphipod Parorcheatia aglvicola, which appears to be distributed 
in the floor-debris of almost all types of forest and scrub associations in 
New Zealand. It is also distributed rather evenly, and its numbers do not 
appear ifom field observations to fluctuate much throughout the year. 
The adults were not found to fluctuate much in number in either locality 
throughout the period. Their widest variations are between 20 and 66, 
\riiieh is not so great considering the many arbitrary factors involved. 
The young show, as might be expected, greater variation. 

There appears to be indicated a rather regular monthly alternation 
between high and low numbers of the young. Possibly this is connected 
with some brood-production period, but the figures are insufficient to 
generalise upon. 

The males of this species are known to be rather rare. All the specimens 
coUeoted were therefore determined for sex, the large flattened front legs 
of the male being, on the suggestion of Dr. Chilton, used as a guide. It 
was found that in a total of 383 sj^cimens from the beedi-forest locality, 
43, or 11«S per cent., were males, while in a totol of 333 from the tawa forest 
no males t^ere discovered, though each specimen was carefully examined 
with a dissecting-lens. Moreover, the males in the former were fairly 
evenly di u lri buted throughout all the samples. It would thus appear that 
males are extremely rare or are not produced in the lower-altitude forest 
during this portion of the year. Temperature, dependent on altitude, is 
su g ge st e d as the environment factor most likely to be involved. 


Ihis i^ies is typically saprophagous. 

Isopoilt: Among isopods (slaters, or woodlice) much greater differences 
in dn^bution are appa^t. They are very much more abundant in the 
CkmpmuAt Bush samples than in those from Days Bay, the totals being 
~ 491 and 86 for the period, while the species present seem each 

to 1be restricted to one or the other locality. Trichoniscus spp. occur in 
both looaiities, while Phiioscia spp. {pubesoena) occur only in the Chap- 
Iriaaa’s Bli^h samples. Species identifl^ were T. ihmsoni, 7. plkormianus^ 
P. fsAemns^ and a speoios of Cuharis. 
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There is noticeable in the Chapman’s Bush figures a considerable 
increase in the number of isopods present during the winter months of 
June, July, and August, witii a slight decrease in September. The 
maximum occurs in J^y. This is more noticeable in the actual specimens, 
which are mostly mature and of large size during these months, while they 
are much smaller in the preceding months. It is probably the dampness 
of the debris, due to frequent rains and little evaporation, that is the chief 
factor in the case. 

The isopods are both saprophagous and phytophagous. 

4. Chilopoda (Centipedes ), — The chief representatives of these typical 
Cr 3 rptozoa were Anopsohius neozeUmims and Partdamyctes mlidns (scarce) 
among Lithobiomorpha, and various species of Zelanophilus and Zelanion 
among the Geophilomorpha. The first of these two types was almost 
equally common in both localities ; the. second is considerably more common 
in the beech-forest samples, the individuals also being larger. There appears 
to be a tendency to increase in numbers and in size of the Chilopoda during 
the winter months. The Scolopendromorpha are decidedly rare, being 
represented by only two individuals collected. 

The members of this group arc ail carnivorous. 

5. Diphpoda , — There being no systematic work on the New Zealand 
Diplopoda, these typical saprophagous and phytophagous Cr 37 )tozoa are 
classified in the tables only under families. Of these, various species — 
Julidae, Polydesmidae, and Siphonphoridae — occurred rather commonly 
The last appear to be represented more commonly in the beech-forest 
samples (by a species of Siphonophora ) ; the others show litfle difference 
in this respect. No progressive changes in the population appear to be 
indicated. 

All the above groups are whole-life-cycle Cryptozoa typical of this twe 
of association in general. With the exception of certain members of eacn, 
this cannot be said of the succeeding groups. 

6. Insecta , — Among Insecta a very miscellaneous collection is repre* 
sented. 

Collembola ('* springtails ”) are noticeable by their small numbers, 
mostly occurring in Chapman’s Bush samples. 

Thysanura were not found. This is decidedly surprising when compared 
with the debris-fauna of European pine forests as investigated by Pillai (6), 
who states that this group and Nematodes are by far the largest ones repre- 
sented. From field observations the writer can add that this appears to 
apply as regards Collembola to pine forests in New Zealand. 

It is worthy of note in passing that no Nematodes (thread- or round- 
worms) large enough to be detected with the unaided eye were found in 
any of the samples. Some water infusions of portions of the material, 
however,, revealed a few microscopic ones. 

Orthoptera ; With the exception of some small undescribed forficutids 
(“ earwigs ”) and an odd cockroach, few were found. The rarity of wetas 
is noticeable ; but the same consideration applies here as in the case of 
plaxiarians. Identified were OuHUa MUotti, Onosandrue paUitame^ and 
Argoiordtus horridus, 

Lepidoptera (moths) and Diptera (two-winged flies), where found, are 
almost certainly casual immipants. Only an odd specimen or sooocnrred, 
includixig a small Simulian and a Cecidom3md. 

Hemiptera (bugs) : Certain of these are typical inhabitants of leaf- 
mould, notably Metagerra cbeoura (mainly in beech forest), which is wkbly 
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distribnted. Their numbers are not relatively large. CoeJostomidia zea~ 
landica, Targarema stali, Hahnia australis, a Myodochid nymph, and 
specimens of a new genus of Cicadellidae also occurred. 

Hymenoptera ; la this order occur the most anomalous difierences 
found in the investigation. Ants, being colonial, are not amenable to any 
ordinary method of sampling. Prowlepis longicomis is the species most 
commonly found, and in some samples constituted an overwhelming 
majority of the fauna. It appears to be more common in samples from 
Da 3 r 8 Bay than in those from Chapman’s Bush. Other ants were Poiiera 
castanea (rare), AphamogasUr aniarcticus, and a species of Formica. 

A small ichneumon found is perhaps parasitic on one of the insect 
larvae of the association. 

Coleoptera (beetles) : Those that are not perhaps casual invaders are 
probably the »Staphylinidae (including Quedius sp.), Pselapbidae {Sagoln, 
Euplectm, Oastrohothrus spp., and others), and Carabidae (Agonochila 
binotata, Oopterus, and Metaglym/nia sp., and others unidentified) among 
carnivorous forms ; Bitoma, Enarsus, and Pseud^opatr^im spp. among the 
saprophagous ones ; and weevils among the phytophagous ones. 

Sagola occurs only, and rather commonly, in the Days Bay samples ; 
various carabs ” also follow the same rule. The staphylinids are more 
common in Chapman’s Bush samples ; weevils are much more common in 
the former than in the latter. 

Also identified were — (Elateridae) Corgmbites sp. ; (Dascillidae) Veronatus 
sp. ; (B 3 rrrhidae) Pedilophonis sp. ; (Lamellicornia) Odontria sp., Ontho- 
phagus posticus ; (Hydrophilidae) Tormissus magnulus, (Cucujidae) Dryocora 
howittii; (Heteromera) Uylobia nubecuhaa, Pa^opatrum tuberouiicostatum; 
(Longicomes) Somatidia antarctica; (Rhynchophora) Phrynixus astutus, 
Pkefnus scahralis, Nonnotus sp., and Bradtylous sp. 

Insect larvae (grubs or caterpillars) constitute a large proportion of the 
population. Most of the insects concerned are Cryptozoa only at this 
stage of their life-history. Among the carnivorous ones carabid or 
staphylinid larvae are present in both localities throughout. Elaterid 
larvae are also common. Saprophagous forms are found mainly among the 
Diptera. They occur commonly throughout both series. A large brown 
tipulid larva is particularly evident in the April sample from the tawa 
forest. 

One BMcies of Lepidoptera larvae is particularly common throughout 
the Days Bay samples, occurring to a lesser extent in the Chapman’s Bush 
samples. It is probably a root-feeder, being always found well distributed 
throughout the matrix of fine roots. A great number of larvae could not 
bf placed with any certainty. 

7. Araohnida. — The Axaneida (spiders) are represented by c^ertain 
eharact^ristic members, while others are probably only chance visitants. 
Of the former, Hexathele hodistetteri and Lycosa umbrata are common, the 
former more so during the first four months. Both are evenly distributed 
between tiie two localities, the latter species being the commoner. A large 
species of the family Dj^deridae occurred regularly in the Days Bay samples, 
doubtfully in the other ones. Clubiona •j^uliaris, a very pale-cream- 
•ookmred a|iider, was scarce but characteristic of Chapman’s Bush locality. 
SHyrna amguiafa^ perhaps a surface -dweller, occuned at times in both. 
Aranms eroims occurred once, and a Salticid twice. Many of the small 
spiders are probably immature Hexatheles and Porrhoiheles (antipodiana), 
though several seem to be adult micro-araneids. The members of this 
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group are present in only moderate numbers, but by their oaraivorous 
habits and frequent large sise exercise a considerable influence. 

Opiliones (harvest-spiders) have two chief forms present — a species of 
PurodUa represented by moderate numbers, and several closdy-allied 
species of Triaenonyx, most common in the rain forest. Other cryptosoic 
species are known to occur in both areas, but are probably more specialised, 
not venturing far from certain habitats. They are also mainly nocturnal 
in their movements. Identifled were (lianiatores) Triaenonyx coriaeea, 
r. oookaynit and (Palpatores) a species of Macro'psalU, 

Pseudoscorpions (book or false scorpions), represented by several 
unnamed species, are also more common in the rain forest. 

Both these groups are carnivorous. 

The Acarida (mites), in point of numbers, form a very large proportion 
of the associations of both localities. This is probably also much larger 
than is indicated by the tables. Considering their minute size, however, 
their relative importance is considerably reduced. Many species are present, 
but as none, or practically none, are named, any indications of genera 
shown are purely tentative. Beetle-mites are by far the most numerous, 
some being of relatively large size. The species of the Rhyncholophidae 
shown in the rain-forest samples is a very pretty mite of a bright-red 
colour, about ^in. in diameter. It has four or live pairs of long, stout, 
latero-dorsal finger-like processes, extending from the level of the first 
pair of legs to the posterior extremity, beset with very numerous long hidrs, 
many of them pectinated. These intertwine, giving the animal a woolly 
appearance. 

Most of this group are probably either parasitic or predatory. The 
following occurred: Oribatidae — Oribalella sp. (common), Notkrus sp. 
(common, especially in beech forest) ; Haplodermidae — several spp., Oama- 
soidea (several species, especially in beech forest) : Troglyphidae^-^veral 
species ; Bupodidae — only in tawa forest (rare) ; and Rhyncholophidae (rare). 

8. MoUusca, — The Mollusca (snails) are represented by several species, 
chiefly of the genera En^odonta and Laoma, All are small, and none can 
be called common. Their food is probably derived from the low jprowing 
herbage. Identified (tentative) were E. hiconoam, E, E, comaf^ 

E, pBeudoleidon, £. anguiculus, Laoma marina, and Lagochms lignariua. 

Bemarks. 

There is nowhere an^ great divergence between the fauxia of the two 
localities ; all the mam units are represented, and, leaving out of 
account the ants, to about the same extent in each locality. When we 
come to genera and species, however, certain of these appear to be restricted 
to each habitat, and, among those that are common to both, rather wide 
variations in numerical importance become apparent. This is in acc^ 
with expectation : the two habitats are similar in their main environmental 
conditions ; in both cases it is the floor of a forest of considerable sge 
practically in its primeval condition ; there is no great geographical sepaca- 
tion ; ai^ the remaining factors, exc^t that of the plant covering, show 
no great variation. With the plimt covering it is largely a case .of auhe^ 
tution of one ecological unit for an equivalent or almost equivalent OM 
in relation to the remainder of the association, but adapted sui^bl^ ta 
the alight differences in the rest of the environment. Somewhai^ iimuariy 
with the animal association, substitution oi one unit for a similar ^ane 
without affecting appreciably the character of the association as a whole. 

Oonsiderable differences occur in the composition of the faunas qf each 
locality, as indicated by the samples taken from month to month ; 
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i« probably due to several causes — part to a real seasonal change, and 
in part to particular weather conditions. Thus the large increase in the 
number of earthworms in some samples appears to be largely due to wet 
weather immediately preceding causmg them to come nearer the surface, 
and so be included in the sample. 


Monthly Totals of Larger Taxonomic Oroups, 

(A M beech foieet ; B am tswa forest.) 


Insects. 
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A. 

B. 
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B. 

A. 
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62 

34 

97 
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76 

34 
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44 

12 
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32 
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6 
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11 

14 

73 
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33 
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32 
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35 

43 
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70 

21 

10 
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12 

67 

67 
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88 

8 

35 

60 

53 

12 

640 
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44 

61 

36 

17 
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64 

44 

90 

80 

34 

18 
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78 
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74 
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7 
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Monthly Totals of Larger Ecological Oroups (exdudvng Ants). 
(A » beech foroat ; B v tawa foreat.) 


Month. 

Carnivorous. 

SaprophagouB. 

Ph]rtophagou8. 


A. 

B. 

A. 

B. 

A. 

B. 

March 

477 

450 

434 

411 

160 

29 

April 

(137 
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131 

58 
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182 

258 
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70 

31 
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590 
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552 

48 

76 
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1,321 
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430 
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! 564 
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1 570 

160 i 

102 
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839 1 

1 

361 

333 

625 

; 160 1 

' 1 

57 

Total, all months 

6,071 ‘ 

1 

'3.448 

2,223 

2,055 

807 I 

1 

523 


Some General Considerations. 

Although the present subject is really an ecological one, no attempt 
has been made above to deal with it in strictly ecological terms. The 
debris-dwellers of two tjrpes of forest were studied, and for a limited time 
only, in detail. Other types in various localities and at various altitudes 
would almost certainly reveal quite different animal associations, and 
these might possibly be classified on a broader basis into formations. 
Besides the indigenous forests, those of exotic origin certainly have very 
modified associations* This is certainly true of Pinus radiata forests, but 
what the quantitative relations are has not been tested. A huge field for 
investigation is open here, especially as many of the animals are so 
imperfectly known. 

In the large general debris stratum of a forest the animals do not all 
bear an equally close relationship. Many small spheres of intimately con- 
nected activity are present. The term used by Shelford (3) for such a direct 
interdependence is a ** consocies.’* The interdependence may be the result 
of reliance on the same specific food-supply, or it may be more in the nature 
of symbisnt associations. Thus we might speak of the earthworm con- 
socies as being constituted by the earthworms and the various animab, 
such as flat-worms {Planaria sp.) and centipedes (ZelanophUus sp.), which 
feed more or less particularly upon them. Again, we have the consocies 
constituted by the ant Prenole^ tongicomis and the various species of 
Hemiptera (bugs) which are associated more or less symbiotically with it. 

With regard to statistical results, the complete statement in tabular 
form of all the occurrences of the animsls found is too lengthy for publica- 
tion, but an analysis of these has been attempted and the results are given 
above under the headings ** Monthly Totals of Larger Taxonomic Oroups ” 
and ** Monthly Totals of Larger Ecological Groups.” 

The uncertain position of the Formicidae, which form a large proportion 
of some of the totals, prevents. any close comparisons. Where present in 
excessive numbers they may also have reduced the numbers of other 
animals by the time the latter could be separated. The numbers of those 
classified as ” carnivorous ” are considerably augmented by the mites, 
which are small and only partly carnivorous. Their irreg^rit^ in numbers 
is also responsible for the larger fluotoations observable in this group. 

Taking into account these two considerations, it will be seen that the 
numbers of animals present throughout the period does not alter to any 
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considerable extent; that carnivorous and eiprophagous units constitute 
by far the greater part of the associations, and £re present to about the 
same extent ; and that phytophagous units are of relatively small number. 

Compariaon with Similar Communities in other CourUries, 

It is difficult to gain any definite evidence regarding the forest-floor 
populations of other countries. Shelford (3) gives some general descriptions 
of several such communities in temperate North America, but in rather 
a casual manner, and with scarcely any mention as to relative importance 
of the various groups. From what one can gather, however, the diflcrcnces 
between the floor-fauna of these (deciduous) forests and of New Zealand 
ones must be considerable. Amphipods, the one species of which is perhaps 
the most characteristic animal of the latter, are absent ; isopods receive 
comparatively little mention ; molluscs (snails and slugs) are comparatively 
quite common ; spiders are numerous, and certain centipedes and milli- 
pedes are mentioned, but seemingly insects are by far the most numerous 
inhabitants. 

A more exact research has been made on the floor-fauna of pine-forests 
in Bavaria by Escherich and Pillai (6), an abstri^ct only of which is avail- 
able to the writer at present. The following summary is given : — 

'' The results of these patient investigations were collected in tables, 
and show that a great number of small organisms, some of them character- 
istic and others accidental, are to be found in the plant debris carpeting 
the soil of pine-woods. Among the first are nematodes, aptera, and 
acarians — these occur in enormous quantities, there being often many 
thousands per square metre ; Cecidomyia larvae — several hundreds per 
square metre, and then in considerably fewer numbers (5-100 per square 
metre) ; Arachnids, Annelida, Chilopoda, Formicae, Diptcra, Ac.” 

The results are strikingly different from those obtained in the present 
investigations, but have been discussed in connection with Aptera above. 

It must be remembered that the results given in connection with the 
present investigation apply to only seven months of the year, and that 
results obtained from a summer study of the same locaUties might be 
considerably different. This is to be anticipated, seeing that the ground 
would on the average be considerably drier and wanner. 

Though scarcely comparable, some researches of Morris (7) on the fauna 
of arable land and of pasture at Eothamsted are of interest in this 
connection. On arable land it was found that half the fauna consisted 
of various insects ; next most abundant were earthworms, Collembola, 
ants, millipedes, mites, and centipedes. 

From a research on a forest-floor and on meadow-land near Washington, 
U.S.A., McAtee calculated that the number of animals per acre belonging 
to Arthropoda, Annelida, and Ghisteropoda for forest was 1,216,880, and 
for meadow 13,654,710. A rough calculation of the numbers present in the 
two localities stu(Hed here shows that there are about 13,700,000 in the 
beech forest, and about 8,700,000 in the tawa forest. These are given for 
comparison, though, according to Buckle (8), ** except where there is a pro- 
nounced infestation, the estimate of numbers per acre has purely a fictitious 
value.** The writer is inclined to think, however, that though this may be 
the case when applied to single species, it is scarcely so when applied to an 
approximate computation of the whole fauna. 

In conclusion, the writer would gratefully acknowledge assistance received 
from the following gentlemen who kindly aided him in the identification of 
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the animals oonoemed: Professor W. B. Benham, Mr. 6. Axohey, Mr. 
Q. V. Hudson, Mr. T. Cockroft, Mr. J. 6. Myers, Mr. W. R. B. Oliver, and 
especially Professor H. B. Kirk for his interest, suggestions, and criticism. 
To Mr. B. C. Aston the writer is indebted for naming the plants, and for 
general interest and criticism. Finally, he would record his indebtedness 
to his wife for her enthusiastic help throughout, especially in the laborious 
task of picking out and preserving the small animals. 
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A New Geniis and Eifht New Spedes of Coleoptera. 

By Albert B. Bbookeb. 

[Rtai btjort Iht Auekleutd liutitute, g6lh Novtmbv, 19114 ; rmived bjf Editor, idth 
Ifovember, 1924 ; iuu^d otparaidt, lOtk April, J926.J 

Bo far as I am aware, nothing has been attempted in the Dominion in the 
way of desoiiptive work on our Coleoptera ainoe the death of the late 
Major T. Broun, in 1919. The removal of Broun’s great oolleotion to the 
British Mnseum leaves the Dominion without a large number of representa- 
tives of his more recently desoribed species, thus greatly increasing the 
diffionlty, in many instanoea, of absolute identification. Of the 4,323 
speoieB recorded by Broun in his Mtmud, Atm. Mag. Nat. Hist., and 
BuUttins, 3,000 are represented in my oolleotion, and in nearly every 
instance the identification has either been made or confirmed by Broun 
from tile types in his oolleotion. The systematic arrangement followed by 
Broun is now in a great measure ohsokite aoootding to later knowledge of 
the order. An i^to-date ooneet^ oatalogne of onr Coleoptera and a 
revision of tiw MamuA is very desirable, but wonld be a long and diffioidt 
task to nndertake in New.Zealsiid owing to the lar^ amount of type 
material located so far away. Broun from time to time recorded many 
changes in the nomaufiatuie, and generic location of speeies, but there is 
still much to be done in this xespeot. It is my intention when new speoieB 
oome under Iny notice to reooiid them a» fht' as .possible, and to oontinue 
the numbering adopted tiuonghout the JfdmMil! and the BuUstins. 
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SYSTEMATIC LIST OF THE NEW SPECIES. 

Suborder ADEPHAOA. 

Superfamily Caraboibea. 

Family Carabidas. 

Subfamily Carabinab. 

Genus Mecodema, 

4324. Mecodema exUioeus, 

4325. Meoodema dofkei. 

Subfamily Harpalinab. 

Genus Pteroetichus. 

4326. PteroetichfM mdanoatolus. 

Suborder POLYPHAGA. 

Superfamily Bostrichoidba. 

Family Ptinidab. 

Genus Ptinus, 

4327. Ptinus maorianus. 

Group Lamkllicornia. 

Superfamily Soarabaeoidea. 

Family Soarabarii>ab. 

Subfamily Mblolonthinae. 

Genera Pyronota^ Odontria, 

4328. Pyronota inoomtam, 

4329. ddontfia calvescens. 

Group Phytophaga. 

Superfamily Cbrambycoibea. 

Family Cerambyoidae. 

Genus Navomorpha, 

4330. Navomorpha philpoUi, 

Group Bhynohophora. 

Superfamily Ourouuonoidea. 

Family Curoulionidae. 

L^ubfamily Otiorhynohinae. 

Genus CaUomaoria. 

4331. CaOomaoria harrisi. 

The above olassifioation is based on that followed by Leng in his recent 
“ Catalogue of the Coleoptera of America North of Mexico,” which is no 
doubt ^ most up-to-date list published to the present time, and is 
itself based on the painstaking researches of some of our most eminent 
ooleopterists. 

CARABIDAE. 

Mboodbma Blanchard, 1858, Foy. Poie Bud., p. 84. 

15^4. Mecodema exitiosus n. sp. 

fflongate, flatly convex ; head, thorax, and elytra nitid or subopaque, 
Uaok ; palpi, antennae, and tarsi pceo-ruiEous, terminal joints of antennae 
and palpi lighter. Ebad including eyes narrower than thorax and sculptured 
in fmt several grooves of irregular shape, with one puncture on each 
side near base of mandibles, sides lo^tudinally rugose, extending 
nearly to the base cd eyes, tiie outer (me ftnming an oouUr oarina, base 
nearly smooth, divided mm the anterior pcnticn by a well-marked transverse 
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line, above which the rugae extend across the head, but leaving dorsal area 
smooth ; there is also an ocular setigerous puncture opposite the centre 
of each eye. Mandibles obliquely grooved at base, aerobes broad, eyes 
prominent ; labrum rufescent, with six well-marked setigerous punctures. 
Thorax transverse, widest about middle, incurved at apex, anterior angles 
depressed and rounded, lateral margins slightly crenulate, very gradudly 
rounded to behind middle, then abruptly narrowed to subrectangular 
posterior angles, central groove distinct, not reaching apex or base, crossed 
by numerous irregular wrinkled transverse striae, basal fossae obsolete, 
posterior rather small, triangular. Elytra elongate-oval, a little more 
than times length of thorax, widest opposite hind-thighs, gradually 
rounded to base, where it is wider than base of thorax ; they are punctate- 
striate, interstices flatly convex, third, fourth, and fifth about equal width, 
the first only reaching apex, all others converging and forming a broken 
pattern there, seventh with four or five obvious punctures. Lower outer 
margin of anterior tibia slightly excavated. Antennae stout, last four 
joints pubescent, all except the two basal joints with apical punctures. 
Underside shining black. Prostemum smooth, broadly grooved between 
coxae, flanks punctate, with feeble rugose sculpture. Last abdominal seg- 
ment finely transversely wrinkled, with two setigerous punctures on each 
side. 

Holotype, male : Length, 27 mm. ; breadth, 8*5 mm. In author’s 
collection. 

Allotype, female: Length, 22mm.; breadth, 7*9 mm. In author’s 
collection. Of a dull-black colour ; thoracic sculpture less definite than in 
opposite sex. 

Variety, male : Length, 23 mm. ; breadth, 7 mm. In author’s collec- 
tion. Interstices of elytra broken up with dose transverse impressions, 
giving the whole surface a crinkled appearance. 

Material : A good series. 

Locality, — Okauia, near Matamata, Waikato ; collected at various times 
by the author. 

This species does not seem to have any near allies ; it is very destructive 
to wattle and cherry trees planted in bush clearings, owing to the larvae 
completely destroying the boles and roots, in which I found many of them 
living. 

4325. Mecodema clarkei n. sp. 

Elongate, flatly convex, nitid, black ; antennae piceous ; palpi, tarsi, 
tibia piceo-rufous. Head narrower than thorax, depressed in front, where 
surface is uneven, smooth behind, with two punctures between the 
moderatdy prominent eyes, forehead grooved in front. Labrum sinuoudy 
rounded, bearing five punctures. Mandibles grooved. Thorax broader than 
long, widest atout middle, apex incurved, base subtruncate with short 
oblique an^es, lateral side-channels shallow, with crenulated margins, 
median line distinct, not reaching apex or base ; a slight frontal depression 
and two small indistinct subm^ian ones, posterior fossae moderately deep, 
with lateral margins sUghtiy reflexed at angles, base narrowed. Elytra 
oblong-oval, gradually rmmded, a little broader than thorax and twice as 
long. First, second, and third striae feebly impressed with rather distant 
sm^ punctures, those on the seventii and eighth larger and wdl defined, 
extending to near apex, apical sculpttire irregulaT, lateral margins irregnlaily 
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punctate. Antennae with last seven joints pubescent. Underside shining 
black. Prostemum smooth, flanks moderately distantly punctate. Meta> 
sternum with two conspicuous punctures, not a constant feature, as in some 
specimens they are wanting ; abdominal segments faintly irregularly trans- 
versly striated, with a puncture on either side of middle, terminal segment 
with two punctures on each side close to margins. 

Holotype : Length, 21 mm, ; breadth, 7 mm. In author’s collection. 

Material : Five specimens, all females. 

Locality. — Mount Constitution, Otago ; elevation, 3,000 ft. 

Named in honour of Mr. C. E. Clarke, Dunedin, who discovered this 
species on the 5th January, 1924. 

Ptbrostiohus Bonelli, 1809, Ohs. ent., vol. 1, tabh synopt. 

4326. Pterostichus melanostolus n, sp. 

Body oblong, flatly convex, shining black ; mandibles, palpi, tarsi, 
and four basal joints of antennae piceo-rufous ; terminal joints of antennae 
and palpi lighter. Head not constricted behind eyes, with two elongate 
depressions extending from base of mandibles to just beyond frontal margin 
of eyes, and united by a distinct curved occipital line. Eyes moderately 
prominent. Labrum rather narrow, frontal portion incurved, with a 
puncture on each outer angle, and three median. Thorax one-sixth broader 
than long^ with a well-impressed median line attaining base but not apex, 
anterior margin, marginate, basal fossae elongate, broad, extending to 
nearly half the length of thorax, situated midway between lateral margins 
and central line, slightly curved at base towards posterior angles, sides 
gradually rounded and narrowed to base, marginate with four setae on each 
side. El^ra oblong-oval, widest opposite hind-thighs, and from there 
slightly sinuated towards apices. Shoulders rounded, a little raised, dis- 
coidal striae not deep, feebly punctated, sides distinctly and moderately 
distantly punctate, third interstice tripimctate. Underside black, shining. 
Prostemum sulcate below, its epistemum finely distinctly rugose, outer 
margins of metastemum and abdominal segments with similar sculpture, 
and each with one puncture on either side of centre. 

Holotype : Length, 12 mm. ; breadth, 4*3 mm. In author’s collection. 

Allotype: Length, 13 mm.; breadth, 4*8 mm. In author’s collection. 
It has the ventral segment tripunctate on each side. 

Material : Six specimens. 

Locality. — Waitati, near Dunedin. 

Another of Mr. C. B. Clarke’s discoveries, who found it on the 13th 
OctolMBr, 1923, and sent it to me under the name Trichostemus stemalis. 
Although closely allied to P. stemalis Broun (No. 1149), it is wider, the 
striae broader and deeper, and the antennae stouter. Another closely 
allied form is P. mordax Broun (No. 1688), which has the labrum truncate, 
while in the species now described it is incurved. 

PTINIDAB. 

Ptxnits Lmnaeus, 1767, Syst. Nat., 1, 2, p. 565. 

4327. Ptinua maorianus n. sp. 

Body eloraate, colour reddish-brown, dark above with yellowish-white 
marking. H^d small, moderately coarsely sculptured with prominent 
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flattened granules which bear a aingle puncture. Antennae of the same 
colour as lower part of body, with last joint dark brown. Thorax about as 
long as broad, convex, witb dilated sides and sculptured similar to head, 
disc raised, forepart descending, base constricted, ^ere are several minute 
whitish dots fonning a longitudinal line near lateral margins. Elytra 
wider than thorax, sides parallel to behind hind-thighs then obliquely 
rounded to suture ; humeral angles oblique, raised ; between these eleva- 
tions and the suture there is another similar, with the intermediate spaces 
depressed ; each elytron boars ten rows of elongately punctured striae. 
The derm is dark brown, and the whole surface closely clothed with inter- 
mixed cinnamon- and ash-coloured fine recumbent hairs. A naiTOW 
irregularly inwardly-curved fascia extends from just behind hind-thighs to 
suture ; this does not quite reach lateral margins, being subcircular there 
and gradually tapering to and broadening out again to apices. Legs red- 
brown, femora and last tarsal joint only a little lighter in colour than 
elytra, tibia nearly straight. Underside : Prostemum without pubescence, 
transversely striate-punctate, with a conspicuous puncture on each side 
of centre. Metastemum remotely punctate. Fourth abdominal segment 
short, others of about equal leng&, clothed with fine silky recumbent 


Holotype, sex uncertain: Length, 2*8 mm. ; breadth, 1*4 mm. In 
author’s collection, with two paratypes. 

Material : Four specimens. 

Locality. — Belgrove, near Nelson. Discovered by the late Mr. T. Hall 
on the 24^ October, 1914. 

This interesting species is larger and more parallel - sided than 
P. apeciosus Broun (No. 614) ; it more approaches P. pHagiatm Broun 
(No. 3573) in form, but is narrower, the head distinctly so, and quite 
differently marked. 


SCABABABIDAB. 


Pyronota Hope, 1837, Lacord., Hist, des Ins. Coleop., tom. 3, p. 224. 
4328. Pyronota inconstans n. sp. 

Dark green, lateral margins bronae-green of varying shades ; antennae 
(except chib), tarsal claws, and legs rufo-pioeous ; underside blackish. 
Labmm truncate in front with slightly oblique sides, front angles shortly 
rounded, coarsely remotely punctate and strongly marginate. CIjmeus 
more finely and dosely punctate, incurved obliquely towards centre. Byes 
not promment. Thorax transverse, widest just behind middle, gradually 
narrowed towards front which is broader than head, bisinuate in front 
with rather prominent angles. Base strongly bisinuate, posterior andes 
subquadrate. A short and shallow basal depression, not reaching middle. 
Antennae with basal joint stout, second short, botib of a reddish colour, 
club 3*articulate, the three outer leaves of about equal length, inner one 
shorter, all nearly black. Blytra at base not wider than thorax, broadest 
op|»osite hind-thighs, apices rounded, interstices of about equal wid^, 
stnae feebly but distinc^jr punctate. Seutellum cuivilinearly triangulate, 
brownidi-red. Anterior tibia straight, hid^tate, apical tooth longest and 
curved outwardly, upMr one very small. Under^e dadc, not quite black, 
legs piceous ; stemaf process Ic^, reaoh^ to front of anterior coxae ; 
surface more or less covered with pallid bristles, which also adorn the legs, 
bristles being stronger and erect in front, with ^e and recumbent dotli^ 
on the abdominal segments. 
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Holotype, male : Lengtli, 9 mm. ; breadth, 4*5 mm. In Cawthron 
Institute oollection. 

Allotype, female : Length, 9 mm. ; breadth, 4*8 mm. In author’s ool- 
ieotion. Pygidium in the female not covered by the elytra ; the anterior 
tibia is tridentate, the upper tooth minute ; all joints of antennae rufous, 
club black ; articulations short, only one-fourth as long as those of male. 

Parat 3 rpe 8 ; A male is also in author’s oollection, and a female in 
Cawthron Institute collection. 

Material : Two of each sex. 

Locality. — ^Aniseed Valley, Nelson. Collected by Mr. A. Philpott, of the 
Cawthron Institute. 

Variety, male : Upper surface of a uniform crimson-lake colour, under- 
side as in the t 3 rpioal form. The specimen has been returned with the 
type. 

This species can readily be identified by its dark underside, by be^ 
larger and having a more robust form than any of the other described species. 


Odontria White, 1846, Voy. Ereb. and Terr. Ins., p. 10. 

4829. Odontria cahretcens n. sp« 

Head and dypeus red-brown, shining, thorax only a little darker ; 
elytra fulvo-oastaneous ; antennae, palpi, and legs lighter. Head and 
dypeus xemotdy coarsdy punctate, clypeus marginate, rounded in front, 
with sides a little more obliqudy curved. Head a little narrower than 
thorax, sinuated in front and somewhat depressed, of about the same length 
in middle as dypeus. Thorax transverse, distinctly moderatdy closely 
punctate, anterior angles prominent, deflected and projecting, sides obliqudy 
rounded to middle where it is widest, then subparalld to slightly-rounded 
posterior angles, base sinuate, convey rounded both transversdy and 
longitudinally. Elytra narrower than thorax at base, widest behind posterior 
thighs, base rounded, dorsally, evenly convexly rounded, striae distinct, 
and the whole surface punctate. Scutdlum about as broad as long, its 
sides triangularly rounded, punctate. Elytral apices not covering pygi^um, 
subquadrate, slightly rounded at extremities, first, second, and fourth 
interstices of about equal width, all others wider and subequal. Antennal 
blub 4-artioulate. The whole insect sparsely dothed with short yellow 
hairs, sides of head and thorax with longer stiff hairs. Legs fulvous, with 
tarsal joints, spines, and denticles of anterior tibia piceous. Colour of 
underside does not vary much from that of elytra. Abdominal segments 
shining, remotely punctate, those in centre b^g elongate, last segment 
narrow, and all sparsely clothed with short yellowish recumbent hairs. 

Holotype, male: Length, 12mm.; breadth, 6*4 mm. In author’s 
oolleotion. 

Allotype, female; Length, 12mm.; breadth, 6*5 mm. In author’s 
eolleoti<m. The inner articulation of antennal dub is short, being only 
half leng& of adjoining one ; in male it is about two-thirds as long. . 
Material : A stnrie pair. 

locoM^.—Lake Ohia, Mongonui ; taken at dusk off Leptospennum by 
the author on the 11th June, 1918. 

Tins spedes does^not appear to have anv near aUies, but can readily be 
idtatified by the rather bnght colouring of the head and thorax, and the 
ceidate,"pttnotete soii^um. 
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CBBAMBYCIDAE. 

Navomorpha Blanohard, 1853, Laoord., des Ins, Coleop,, tom. 9, p. 224. 
4330. Navomorpha philpotti u. sp« 

Uniformly red-brown, shining, tibia and upper part of femora lighter, 
lower third of femora and apices of tarsal joints blue-black, antennae normal. 
Head depressed in front, with oblique raised lateral margins which extend 
to eyes, two rather narrow furrows and a median one appear between 
antennae, the two outer fiUed with rather long and dense ash-coloured 
pubescence, curved outwardly and scarcely reaching base, disoal portion 
between these lines smooth and shining, base slightly constricted, narrower 
than thorax. Also an elongated depression between frontal one and 
base. Thorax as broad as long, widest behind middle, sides sinuated, 
very gradually narrowed towards obliquely-roimded anterior angles, front 
truncate, base distinctly bisinuate, sides with swollen appearance, rugose, 
punctate, this sculpture extending beneath to sternum and reaching close 
up to lines bordering dorsal area, which is quite nude and shining, with 
two shallow depressions similar to head, one in front and the other behind 
the middle. Elytra wider than thorax, with rounded shoulders, very 
gradually narrowed towards apices, which are individually romided ; each 
elytron strongly broadly trioostate, the outer and inner coalescing, well 
behind posterior thighs and continuing on to apical angles, middle one 
shortened, allowing intervening furrows on either side to meet at extremity, 
furrows filled with pubescence of same colour as that in furrows of head 
and thorax. Suture and lateral margins finely marginated. Scutellum 
broadly triangular, with a medially depressed line, pubescent on lower 
half. Legs pubescent, femora and upper part of tibia sparsely cloth^ 
with pale hairs, lower part of tibia and tarsi more closely covered, underside 
of tarsi very densely clothed with short hairs. Underside : Head, sternum, 
and first four ventral segments of a blue-black colour, remainder same 
shade as above, and more or less clothed with pubescence of a silvery iir 
ash colour. 

Holotype, male : Length, 19 mm. ; breadth, 4*3 mm. In Cawthron 
Institute collection. 

Allotype, female : Length, 20 mm. ; breadth, 5 mm. In author’s collec- 
tion. Rather lighter in colour than the male, antennae more slender, thorax 
with lateral margins straightly narrowed towards front, sides smooth, 
without any perceptible punctation, basal depression on head and the two 
similar ones on dorsal area of thorax wanting. Markings similar to male, 
but furrows between costae do not meet, being separated by a very 
narrow space, and distinctly divided at extremities. 

Material ; A single pair. 

LocaUty,--I)mi Mountain, Nelson. Discovered by Mr. A. Philpott, of 
the Cawthron Institute, on Ihe 8th February, 1924, to whom I have much 
pleasure in dedicating this fine species. 

The male of this species differs from all the other members of the genus 
in the strongly punctate thorax. The female in colouring is not unlilm tbe 
female of N. Uneatum Fabr. (No. 1028), but is larger, elytral furrows narrower 
and costae broader ; but in form it more apprcwches N, stictioum Broun 
(No. 2261). This now makes the fourth recognised member of the genua 
so far brought to li^t. N, neg^ 0 )tum Broun (No. 1030), being synonymous 
with N. sulcatum Fabr. (No. 1029), win have to be ^minated from our 
lists. 
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CURCULIONIDAE ; OTIOKHYNCHINAE. 

Callomaoria n. gen. 

Rostrum longer than thorax, half its width at base, not pterygiate, 
trioarinate, intervening grooves wide at base gradually narrowed towards 
apex, sorobes linear, beginning near apex and reaching eyes, open above. 
Head short, a little wider than rostrum, broadly convex below. Eyes 
depressed, moderately coarsely faceted, slightly obliquely transverse, 
widely separated, just free of thorax below. Scape inserted near apex, 
slender, thickened at its intersection with funiculus and attaining eyes. 
Funiculus 7-articulate, basal joint about two-thirds length of second, joints 
3-6 of equal length, submoniliform, last joint obconical, club elongate-oval 
3-articulate. Thorax subtruncate in front with well-developed ocular 
lobes, bisinuate behind, subquadrate. Scutellum invisible. Elytra oblong 
with prominent rounded shoulders, very little wider than base of thorax, 
sides rounded and narrowed, apices subvertically descending. Femora 
simple, moderately clavate in middle, with a subapical notch beneath, 
corl^ls rounded and cavernous. Tibiajflexuous, mucronate. Tarsi with 




Callomaoria n. gen. a, rostrum, showing scrobe ; 6, antenna ; c, anterior leg. 

first three joints transverse, basal longer than second, penultimate expanded 
and deeply bilobed, densely finely setigerous beneath. Prostemum incurved 
in front, anterior coxae hardly contiguous, intermediate narrowly separated, 
posterior more distant. Mesostemum punctate in front, with a narrow 
process reaching to middle of intermediate coxae. Metastcmum very short. 
Basal ventral segment only slightly longer than second, posterior margin 
sinuated, broadly hollowed between coxae ; second nearly as long as pre- 
ceding and quit^ as long as following segments combined, broadly strongly 
convex, thiri and fourth very narrow, depressed, truncate. Mentum 
moderate, not quite filling the buccal cavity. Palpi invisible. 

Genot^ : CaUomaoria harrm n. sp. 

4331. Callomaoria harrisi n. sp. 

Opaque, dark brown variegated with white, interspersed with coppery 
soalea. Rostrum curved, tricarinate, the intervening grooves widest at 
base, narrowed in front. Sorobes, elongately-open above, apical area rugose, 
nude and sUniipg, upper portion of rostrum clothed with coppery and 
grey coloured scales. Head short with an interocular depression, clothed 
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the same as rostrum. Antennae and tarsi dark reddish-brown. Scape and 
funiculus of about aq^ual length, dub findy pubescent, the funiculus ciliated. 
Thorax very little wider thw head, obliquely narrowed towards front from 
the middle where it is widest, and from the middle subparallel towards the 
slightly bisinuated base, posterior angles roundly depressed. It is trans- 
versdy raised at its widest part, which is somewhat broken up in middle, 
and distinctly depressed between this elevation and apex, which is also 
raised in centre, granulose in front, coarsely punctate behind, and sparsely 
clothed with sm^ coppery scales. Elytra with base broadly V-shaped, 
a little wider than thorax, broadening to behind posterior thighs where it 
is widest, then considerably narrowed to apices. Humeral angles quadrate, 
sides immediately behind shoulders depressed, the whole surface above 
declivity sculptured with rather large punctures and small dark shining 
granules. In side depressions behind base is a small patch of cream-coloured 
scales, and in the same transverse line there arc two smaller elevated spots, 
one each side of suture, immediately behind these one to two other small 
spots, and bordering top of declivity and continuing almost to elytral margins 
is a narrow line, all of the same oale colour. Declivity abruptly descending, 
practically without clothing, distinctly punctate, with four low rounded 
elevations on top, half-way down four others, and near apices two more, 
rather indistinct. Femora inorassate, flexuous, slightly rounded, notched. 
Tibia outwardly curved, a little flexuous, mucronate. Upper portion of 
femora dothed with dark-brown scales, also upper apical portion, middle 
banded with ash-colour. Tibia variegated with dark tawny, and bearing 
some curled hairs. Underside ; Rostrum striate-punctate ; head trans- 
versely finely striate ; mesostemum and the first two basal ventral 
segments punctate ; tarsi spongy beneath, densely clothed with pallid 
silky pubescenc.. 

Holotype, female (by selection) : Length, 8 mm., including rostrum ; 
breadth, 3*5 mm. In author’s collection. 

Allo^pe, male (by selection): Length, 5 mm., including rostrum; breadth, 
2*4 mm. In author’s collection. This does not differ materially from the 
other sex except in its smaller sise. The head is clothed with almost white 
s^es in which there are two minute dark-brown' dots. 

Material : Several specimens of each sex. 

£ocaf»tV - ‘Ohakune, Main Trunk line. Discovered by Mr. T. R. Harris, 
in whose honour I have much pleasure in naming it, and to whom a set of 
paratypes are returned. 

The abdominal structure of this weevil is peculiar, and, having no 
known near allies, makes it difficult to find a satisfactorjr position for it. 
For the present it may be placed near Agaihohhm, but the two genera 
are widdy different. 
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1. INTRODUCTION. 

The order Hemiptera in the widest sense includes all those insects which 
bear sucking mouth-parts and undei^o a gradual metamorphosis. Several 
writers have pointed out that no order of insects has been more neglected 
by entomologists or is more directly connected with the welfare of the 
human race than the Hemiptera. (Britton, 1923, p. 10.) Probably the 
most neglected forms of the whole order are included in the sul^rder 
Heterop^ra, distinguished, except in a few aberrant species, by the division 
of the forewings, or hemidytra,* into a basal thickened portion (made up of 
oarium and cJat^) and an apical membranous part. The Heteroptera, so 
far as the palaeontolomcal evidence goes at present, are the younger 
of the two suborders. Morphologically the Homoptera show the greatest 
diversity, but ecologically the Heteroptera are the most varied. Thus the 
former include only plant-feeding forms,t the latter both vegetarian and 
carnivorous species ; the Homoptera are all free-living, while the Hetero- 
ptera include obligate ectoparasites ; the Homoptera are all terrestrial, 

*HMrt (1919) and Saundm (1892) oall the same organs “elytra,’* the former 
writer using this as “ a oonvenlent term lor thickened opaque forewings generally.” 
But as only part the wing is thickened and opaque it is surely more logioal to 
use the term ” hemielytra * this case. Kirkaldy termed the forewings of both 
Heteroptera end Homoptera' “tegmina,” but it seems more oonvenient to reserve 
this appellation lor the uniform-textured, usually more or less ooriaoeous forewings 
of Homootera and OrthoiitMNdd ordera. 

(1908/|?^5l/a^ 7) mentions an isolated instanoe of a Fulgoroid 
* ^iMui^s bare foot Lawson (1920, pp, 20-21) mentions instances 

% Certain Aphtdidae Hva on water-lilies and may be oeoasioniUy submerged. 

Idr-Trans, 
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but the Heteroptera range from the driest stations to the surface of the 
open ocean itself^ in this last case exhibiting a completer independence of 
land than any other members of the class Insecta. 

The study of the biology of Heteroptera, or bugs proper, has received a 
great impetus in recent years by the publication, firstly, of E. A. Butler’s 
monumental work on the bionomics of the British species, embodying the 
labours of a lifetime ; and, secondly, of such intensive studies as Hunger- 
ford’s Biology tmd Ecology of Aquatic and> Semi-aquatic Hemipera (1919) 
and Hart’s PerUatomoidea of Illinois (1919). Reuters classical Oharah- 
teristik und Entmckelutigsgeschichte der Hmnipteren Fauna der Palaearktischen 
Coniferen (1909) remains a model for ecological work on the Heniipterk. 

The present paper, the preparation of which has been assisted by a 
New Zealand Institute research grant of £10, contains complet-e data for 
not a single species. Nevertheless, it brings together all that is at present 
known of the biology of the Heteroptera occurring in this country. In view 
of the writer s departure from New Zealand at an early date, it was deemed 
advisable to gather up all material so far collected and place it on record 
as a basis for future work. In order that the technical descriptions may 
be ke})t as brief as is consistent with accuracy, most of the essential features 
in pre-adult structure have been expressed as much as possible* by illus- 
trations, leaving cliiefly the important matter of colours and colour-patterns 
for treatment in the text. 

Dr. E. Bergroth, the highest living authority on the Heteroptera, has now 
been working for some years on the New Zealand species. The present 
paper therefore deals solely with life-history, distribution, seasonal occur- 
rence, host plants, and habits — ^in short, with such studies as must neces- 
sarily be m^de by a person bn the spot — leaving the whole of the systematic 
work in far more capable hands. 

Owing to the fact that frequent travelling while most of the actual 
rearing of bugs was in progress subjected the insects to most unnatural 
changes of climate, and sometimes of food, little importance can be attached 
to the periods taken for the different stages of development. In several 
cases it was only constant attention by my wife which ensured any results 
at all. 

To many New Zealand entomologists and others who have collected 
Heteroptera for the writer hearty thanks are due. In most cases their 
names are mentioned under the names of the species concerned. 

For assistance of every land generously offered I am deeply indebted 
to the following overseas hemipterists : Drs. E. Bergroth, H. M. Parshley, 
H. B. Hungerford, J. B. Malloch, and Dayton Stoner, and Messrs. F. Muir, 
A. E. Butler, and W. Downes. Mr. Butler kindly gave me the fullest 
information from his lifelong experience of rearing these insects. 

Mr. E. H. Atkinson, besides coUecting material himself, gave me every 
assistance in the botanical side of the study. Nearly all plant-identifications 
were made or confirmed by him. 

The writer is very grateful to Mr. E. B. Levy and to Mr. Harvey Drake 
for the photographs which are respectively credited to them. 

2. THE NEW ZEALAND HETEROPTERA FAUNA 

Bergroth (<n litt.) recognises foriy-four families of the Heteroptera of the 
world/ Of these, nineteen are represented in New Zealand, llie order in 
which the New ^land familieo are discussed exactly follows the grouping 
of the above writer. So far as number of species is concerned, no census 
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can be taken until bis work on the material already in hand is finished. 
The writer has based the following survey on the results of his own collect- 
ing and of such other workers as have sent him material. 

The three families, Miridae, Lygaeidae, and Aradidae, together ])robttbly 
possess more species than all the sixteen other families combined. The 
Miridae are strongest also in number of individuals, with the Lygaeidae 
and the Aradidae almost certainly coming next in this order ; but such a 
matter is rather difficult to estimate. 

The next most numerous family (in species), the Pentatomidae, has only 
eight species, while the Anthocoridae, Saldidae (Aeanthiidae), Reduviidae, 
Nabidae, Cydnidae, Henicocephalidae, Notonectidae, Veliidat*, and (Jorixidae 
follow in that order with fewer than eight. The remaining families — Pelori- 
diidac, Cimieidae (introduced), Gerridae, Tingidae, Neididae, and Pyrrho- 
coridac (introduced) — are represented in collections each by one species 
only. While future collecting will indubitably add greatly to the number 
of species, it is unlikely to change materially the relative strength of the 
various families as estimated above. The conspicuous Pentatomidae will 
probably not be added to very much, so that this family may be placed 
even lower on the list. 

The Miridae are very much neglected by collectors, and the representa- 
tion of this family will certainly bo enormously increased, while the 
Lygaeidae and the Aradidae are particularly abundant in those cryptozoic 
habitats which the forest conditions of New Zealand foster so pre- 
eminently, and which without a doubt still shelter numbers of undiscovered . 
forms. Field-work in the future will therefore probably show these three 
families to dominate the Maorian Heteroptera fauna to an extent even 
greater than is at present suspected. Since the Miridae are the most 
abundant Heteroptera in any fauna, forming, for instance, almost one-third 
of the total Heteropterous fauna of the palaearctic region (estimated from 
Oshanin’s List, 1912), their dominance in New Zealand demands no special 
explanation. The Lygaeidae are also usually rich in species, forming, for 
example, about one-seventh of the British Heteroptera ; but the New 
Zealand percentage is higher, being approximately one-fifth. The Aradidae, 
however, form no more than one-eightieth of the British Heteroptera fauna, 
while in New Zealand they will include nearly one-tenth of the total 
Heteroptera. New 2^and was originally and above all a land of forests— 
the North Island, with the exception of the narrow Aupori Peninsula 
in the extreme north, being once almost wholly wooded, while in the 
South Island the bush covered only a slightly smaller proportion of the 
total area. Beneath the bark of such countless trees a rich fauna of 
Aradidae was to be expected; and, further, the accumulated leaf-mould 
of the forest^fioor gave refuge to a teeming population of both Aradids and 
Lygaeids. 

Among the other peculiarities of the fauna are the complete absence of 
the almost cosmopolitan Nepidae and Coreidae,* the lack of the widely 
spread families Gelastocoridae, H 3 rdrometridae, Mesoveliidac, Hebridae, 
Naucoridae, and l^lostomatidae, and the very scanty representation of 
aquatic and semi-aquatic bugs generally. Of these last only the Corixidae, 
Notonectidae, Gerridae, and Veliidae occur at all, and these make up only 


* A new e^iee of the Ooreid genne Leptoeoris {Serintiha) has been found at Taiha^ 
by Mr. W. G. Howee. It is possibly endemic, but Df. Beigroth thinks it more probable 
that it has been aooidentaUy impCHTted from some other Paoifio island or from Australia, 

15 * 




452 


TranaaUians. 


about half a dosen speoies among them. The Gorixidae, which form one* 
sixteenth of the British Heteroptora fauxia, make up here only about one- 
hundredth. This soaroity of water-bugs in a country so weU watered as 
New Zealand^ abounding as it does in lakes, rivers, and streams, is very 
remarkable. The streams are, however, generally swift and rock-bottomed, 
and the lakes clear and cold. Blepharooeridae, Simuliidae, Plectoptera, 
Peilaria, and other groups which in their aquatic instars prefer swiftly- 
flowing water, are abundant, at least in individuals. But Culicidae and 
Dytisoidae are poorly represented, like aquatic Heteroptera, in number of 
species. It seems probable, therefore, that conditions favourable both to 
surface-film insects (s.^., Oe^dae, Veliidae) and free-swimming insects ara 
lacking in New Zealand. The absence of the bottom-dwelling Nepidae is 
harder to explain, but it is certainly a fact that stretches of suitable more 
or less stagnant water are not common features of the usually hilly New 
Zealand landscape. The Saldidae, since they are not entirely dependent 
on water, have not been included in the discussion on water-bugs, but the 
fact that they are well represented, at least in individuals, is in keeping with 
the general abundance of torrent insects, because Saldi^ art^ addicted to 
running on the rocks and stones bordering even the swiftest streams. 

After the extremely rich and varied Pentatomid fauna of Australia, 
where these bugs form the most abundant family of described Hemiptera, 
with nearly four hundred species, the scanty representation of this family 
in New Zealand is surprising. Nor is the infinitesimal number of endemic 
forms — only four — ^likdy to be materially increased, since Pentatomids are 
the most often collect^ of Heteroptera. The New Zealand species are 
among the moat obscure of the family, although a remarkable dull-black 
brachypterous form, discovered a few years ago by Miss Stella Hudson, 
and now being described by Dr. Bergroth, is of the highest taxonomic 
interest. 


3. DBVELOPMBNT AND METAMORPHOSIS. 

Comstock (1920) has given his support to a scheme which distinguishes 
between insects with a metamorphoris (Metabola) and insects without 
(Ametabola). In the former be recognizes three main types — viz., complete, 
or hohmetahohus ; incomplete, or hmimeUAoUnts ; and gradual, or pauro- 
fMUAolous, All Hemiptera in their passage from egg to adult undergo a 
gradual metamorphosis, the young natching in a form fairly similar to 
that of the parent, furnished with mouth-parts and legs of the same kind 
as the adult, but devoid of wings until maturity. The wings develop in 
external pads in the typical exopterygote manner. The transformations 
of certain stemorrhynchous Homoptera approach somewhat near to true 
holometabolic development. 

The student of the Lepidopterous insects or other Holometabola usually 
feds well on the way to a complete life-history when he has discovered 
and described the larva and pupa of the insect under consideration. But 
tibe larva may be any one of several instars from egg to pupa, each instar 
corresponding to one of the definite stage-forms of an Hemipterous insect, 
fdthough seldom presenting the diversity which characterizes the latter. 
In view of this diversity, the student of the Paurometabola usually 
requires to know every one of the five well-marked stadia from egg to 
adult. ^ 

This brinn up the question of a name for the pre-adult instaxs in 
Paurometabm. niricaldy (IMTb, p. 136) strenuously maintained tiiat the 
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terms '' larval ” and pupal ” have no place rightly in the horismology of 
the Homomorpha. He therefore called all instars between egg and adult 
(usually five in Heteroptera) by the term n 3 miph/’ in which usage he has 
been followed by a large and increasing number of hemipterists, especially 
American workers. Thus Comstock (1920) very neatly restricts the titles 
“ larva and “ pupa ” to the Holometabola, and for the instars between 
egg and adult in Hemimetabola and Paurometabola uses the names naiad 
and “ n 3 rmph ” respectively. 

Some British and Continental workers largely apply the term “ larva 
to pre-adult instars in Heteroptera, sometimes c^ing the last one a 
njonph.’* This latter usage corresponds with the practice of ixodologists, 
who almost unanimously speak of the first instar in the Ixodidae as a 
'' larva ” and the second as a '' nymph.’' Also, as Comstock (1920, p. 176) 
writes, “ In old entomological works, and especially in those written in the 
early part of the last century, the term * nymph ’ was used as a synonym 
of pupa.” 

The term larva ” is, of course, a general one in zoology, and the use 
of special terms like “ nymph,” “ naiad,” and “ pupa,” to say nothing of 
” nauplius ” and ” zoea,” and a host of others which have been found 
necessary in the study of animal ontogeny, unfortunately tends to obscure 
the essential homology which would be expressed were the term ** larva ’ 
and no other used for all pre-adult stages. But the needs of comparative 
study demand a specialized nomenclature, and the terms ” larva ” and 
” pupa,” “ naiad,” “ n 3 rmph,” indicating as they do so neatly the three 
main types of inseotan metamorphosis, seem to the writer to meet these 
needs. It is perhaps unfortunate that to the most specialized type 
(holometabolous) the most generalized name (larva) should be given, while 
the less specialized t 3 rpes wUch lead up to this in evolutionary series receive 
more specialized titles ; but the students of holometabolous metamorphosis 
are so greatly in the majority, and have so loM used the term “ larva ” 
in an entirely specialized sense for their caterpillars, grubs, and maggots, 
that this usage must be considered as irrevocably set— a usage as deplorable 
as that which borrowed terms from vertebrate anatomy for the wholly 
non-homologouB segments of the insect-leg. 

In this paper I use the term “ nymph ” for all instars between ovum 
and imago, thus emphasizing the gradual change through which they pass, 
and avoiding any confusion with the specialized terms of holometabolous 
development, among which titles that of ” larva,” in the strictly entomo- 
logical sense, must certainly be included. 

In all Heteroptera known to me there are five nymphal instars. This 
appears to be ^eral throughout the suborder. In 1921 (p. 237) I wrote 
that ** Although Osborn considers five instars to be the normal number in 
the Hemiptera, Kershaw and Kirkaldy note eight in the case of Dindymus 
sanguineus Fabr., an Oriental Pyrrhocorid ; and there is every indication 
that Otenoneufus hochsteUeri passes through an equally large number of 
stadia.” Kerslutw and Kirkaldy, in the same paper, however, state that* 
** such a large number of moults in a Heteropteron is unprecedented, and 
requires wider investigation ” (1906, p. 597). They mention the only other 
case of more than five instars in the Heteroptera—that of the Btmopian 
Pentatomid, BtOkyoodia ihalassina, which Schouteden reports to have 
seven nymphal instars. > Bergroth, however, has found more than five 
in some Nabidae. The whole tendency of modem research on the 
Heteroptera goes to show that five is the number of stadia in the great 
majority of species. This is certainly true of all New Zealand bugs 
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investigated fully enough, with the doubtfully possible exception of 
Ctenoneurus quoted above, which was not bred uninterruptedly from egg 
to imago. Without such direct rearing there is the possibility that changes 
in colour and size between moults were mistaken for true metamorphosis. 

It is usual, at least in the Pentatomidae, for the first instar to take no 
nourishment, but to remain clustered, often near the empty egg-shells. 

4, BRACHYPTERV AND PTERYCU)- POLYMORPHISM. 

A reduction in the organs of flight is a well-known phenomenon in the 
Hemiptera. In some cases the abbreviation characterizes all the members 
of a species ; at other times both brachypterous and macropterous forms 
occur within the limits of a single species — this condition being known as 
“ pterygo-polymorphism.'' 

Detailed studies in this connection have been made on the European 
fauna by Flor, Sahlberg, Reuter, and Butler. Too little is yet known of 
the New Zealand Heteroptera, and too few series have been collected, to 
analyse completely the incidence of these phenomena here. A few notes 
may, however, be of interest. 

Brachyptery occurs in New Zealand in the following families : Miridae, 
Cimicidae (introduced), Nabidae, Reduviidae, Lygacidae, Ncididae, and 
Pentatomidae. The completely apterous condition is attained by certain 
members of the Gerridae, Veliidae, Reduviidae, and Aradidae. The Corixid 
Diaprepocori^s zealandiae usually lacks hindwings, according to Hale. Thus 
out of the eighteen established families of the Maorian region no fewer than 
eleven, or 61 per cent., possess some species exhibiting reduction in flight- 
organs. The corresponding percentage for the British fauna is still higher, 
being 64. 

Of the families in which reduction of alary' organs is least frequent the 
Pentatomids are the most noteworthy. Yet the hitherto undescribed New 
Zealand species in which brachyptery occurs appears to be represented 
only by short-winged individuals. Of this interesting alpine Pentatomid, 
however, only two specimens have so far been collected, and very little 
is known of its habits. 

Reuter (quoted by Eirkaldy, 1906, p. 283) mentions that species with 
forms more or less brachypterous usually live on herbage or on the ground 
itself, and are never found on trees or bushes. Kirkaldy {op. dt., p. 284) 
disputes this so far as the Homoptera are concerned, by stating that ** in 
the tropics there are certainly many dimorphic leaf-hoppers arboreal.” 
Reuter’s observations were, however, made largely on the Heteroptera, and 
in this suborder observations on the New Zealand fauna, as inoicated by 
the above review, strongly support his conclusion. 

For speculation as to the cause and function of pterygo-polymorphism 
the reader is referred to Butler (1923, p. 8) and Kirkaldy (1906, pp. 282-84). 
The writer has no new data or fresh theory to contribute to this aspect of 
the matter. 

6. DISTRIBUTION. 

In this section the discussion is forced to neglect a large proportion 
of the undescribed forms, including nearly all the Miridae. For this and 
for other reasons, therefore, the effect of future work in the following 
statistics*" will prol^bly be to add xnore and more to the endemic dement. 

This section, then, is very incomplete, in that it deals with cmly forty- 
eight species ; but collecting by the writer and his friends hM been 
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sufficiently widespread in both Islands to give a fairly reliable indication 
of the distribution of these forms, at least as far as the mainland is con> 
cemed. The outlying islands remain, of course, almost a terra incognita 
to the hemipterist, the Kermadecs and the Ohathams being the only ones 
from which Hemiptera have been recorded. From Stewart Island, even, 
apparently only one species of Hemiptera has been collected. 

Of the forty-eight species discussed, five are practically cosmopolitan, 
seven occur also in Australia, one in Australia and Ceylon as well as New 
Zealand, three are found also in other Pacific islands, and, finally, thirty- 
two appear to be endemic, including one species closely related to an 
Australian form. 

The Peloridiid, related to the Magellan genus Pdoridium, and the 
Ploiariinc, Ploiaria huUoni, found in Now 2^1and and Juan Fernandez, 
are, as suggested by Bergroth, evidences of South American afiinities. 
A full elucidation of the relationships of New Zealand Heteroptera must 
await the completion of Dr. Bergroth’s work. In a local worker like the 
present writer the necessarily wide knowledge of outside faunas is lacking. 

The cosmopolitan species include two predaceous bugs, two forms 
which accompany man in his dwellings and sheds, and one which is 
attached (essentially to introduced plants. 

The Australian element consists of a species attached to introduced 
plants, two predaceous species, three with no very restricted feeding-habits, 
atid one (Arocalus rusticua) occurring on Paraonsia heterophylla, an endennc 
plant belonging, however, to a genus which has representatives in Aus- 
tralia. 

The other non-endemic species include one pelagic form, one carnivorous, 
and two wide-ranging species with non-restricted feeding-habits. 

Taking the foreign element altogether, probably four species have been 
introduced by the agency of the white man, these being Ciniex lectidariua, 
Lyctocoris campeatria, Stenotua bitwtatua, and Euryatylua auatroXia. At least- 
one other introduced Mirid — a species of Calocoria — occurs commonly on 
grasses. Cimex lectvianua was quite unknown to the Maori people before 
the advent of Europeans (see Myers, 1922, pp. 7-8). 

Turning now to the endemic species, we find that three occur in both 
North and South Islands and in the Ohathams, sixteen are found in both 
North and South Islands, ten are confined to the North Island, and three, 
apparently, to the South Island. There is thus a strong indication that 
the North is the richer in Heteroptera. The Australian species in the 
fauna tend to be commonest in the north of the North Island, and to 
decrease in abundance southwards, being sometimes altogether absent 
from the South Island, or frequently reaching no farther south than the 
Nelson district, lat. 41^, which is as far north as the southern portion of 
the North Island. This is even more clearly exemplified by several species 
of introduced Australian Homoptera, which occur in phenomenal numbers 
in the North Island, but are rare or absent in its southern portion south 
of 39^, and in the case of one species are found commonly in Nelsoii 
(lat. 41^). The extension of a considerable number of North Island species 
to the northern , part of the South Island is paralleled by a similar dis- 
tribution in ^e case of the plants. Thus Cockayne (1907, p. 313) states : 
** Strange as it may seem, Cook Strait forms no line of demarcation between 
the North Island and the South Island floras-HSo far, at any rate, as the 
lowland region is concerned. It is not until latitude 42^ south is reached 
that the South Island vegetation properly commences. • • 
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6. GENERAL ECOLOGY. 

In concddeiing the ecology of the Heteroptera no distinction will be 
made between indigenous and introduced species so long as the latter are 
established. The following scheme takes account of all species known to 
me» whether described or not, provided sufficient data are available to 
gauge their ecological position. The most important factor in the dis- 
tribution of the Heteropters seems to be their relation to plants. This 
relation tends to be expressed rather in terms of flora than of vegetation : 
in other words, a bug is restricted to a group (whether order, family, or 
genus) of allied plants rather than to the plants of any given associadon 
or formation. For instance, a single species of Mind of a jmle-green 
colour marked with vivid red is attached both to the tree-fern Cyathea 
decibata in the forest and to bracken-fern {Pteridium esculentum) in the 
open. Rhopalimorpha obscura aflects grasses and sedges usually in clear 
country, but it also occurs on the latter when these plants fringe the 
course , of a forest-stream. A species of Nysius occurnng almost solely 
on Raoulia tenuicavlis, and aboimding at elevations up to 4,000 ft., follows 
this plant in river-beds down to sea-level ; but here we have a somewhat 
diflerent case, since the new habitat obviously offers more points of 
ecological similarity than in the case of the fern-loving Mirid and of 
Rhojmimorpha cited above.* 

The following categories will be found to exhibit surprisingly little 
overlapping. The habitats described are, as far as can be ascertained, 
those in which the species in question spend the greater part of their lives. 
Seasonal changes in population due to differences between hibernation 
shelter and summer haunts are indicated in the detailed notes accompany- 
ing the main scheme. 

(1.) Species confined to Buildings and their Vicinity, — Here belong Cimer 
leotidarius (Cimicidae) and Lyctocoris campestris (Anthocoridae), both, be 
it noted, practically cosmopoUtan, and both more or less parasitic. The 
apterous Ploiariine, Ploiaria huttoni, occurs in sheds. This is a carni- 
vorous sp^es. 

(2.) Widdy-ranging Carnivorous Species. — The two Pentatomids Cerma- 
tidus nasaUs and Oeohalia oonsooialis may be included here. The other 
predaceous bugs, such as the Beduviidae and Qemdae, are all specialiaed 
to a certain extent in habitat. 

(3.) Specif occurring on^Trees^ Shrubs^ and lAanes. — When the vast 
extent of originally forested cotmtry in New Zealand is considered, it is 
no matter for surprise to find that more than half the Heteroptera must be 
included bore. A good case could be made out for treating this section 
as forest species, and bringii^ in also the forms confined to the leaf- 
mould which is BO characteristic a feature of the forest-floor. Thus would 
be obtained an unbroken s^uence from the upper layers of forest foliage 
to the leaf-mould sfaratum itself^ the latter being ecologically much more 
similar to the cortical and subcortical habitat than to any of the terrestrial 
stations of open country. Such treatment is, however, rendered imprac- 
ticable — firstly, b^ the occurrence of numerous phytophagous species on 
woody plants entirely outside the forest (s.p., Miridae attached to Xepto- 
spermum aztd Cassima) ; and, secondly, as mentioned above, by the restric- 
tion of various other phytophagous spedes to botanical families rather 

y — — — — 

* Evidsnoe will be adduced in a forthcoming paper on New Zealand 
aoohenorrdynohotts Homoptera showing, apparently, that these insects are restricted 
almost as much to plant associations as to botanical f a milie s. 
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than to plant associations. The essentially tropical character of the New 
Zealand rain forest has here its important efEects. The Heteroptera of 
the forest change their quarters very little throughout the year, and then 
usually only from one part to the other of the same tree or its vicinity; 
the trees, with two or three exceptions, are all evergreen, and offer as 
much shelter in winter as in summer. This is in striking contrast to 
palaearctic conditions, under which Reuter found a large and varied 
assemblage of bum seeking winter quarters on the conifers, which are 
there practically the only evergreen trees. 

The species affecting woody plants and leaves fall readily into the 
following three minor groups : — 

(a.) Those living among live foliage and twigs. Here is included con- 
siderably more than half the Miridae; the Lygaeids Targarema stali, 
Arocatus rusticuSf Nysius davtcomis, and Nysiue sp. 1 ; and the Pentatomids 
Onoacontiaa viUalus and Zangia amyoti, 

(6.) Species occurring among masses of dead vegetation and epiphytes 
such as mosses and lichens. These are pre-eminently sylvan species. The 
dense masses of dead fronds (Plate 81, fig. 1) hanging firom the heads of such 
tree-ferns as CycUhea meduUaria, and the thick growth of Hymenophyllaceae, 
Polypodiaceae, mosses, and lichens covering the trunks of trees and logs, 
afford shelter to the insects of this category. Typical families are Antho- 
coridae and Beduviidae (Ploiariinae onlv). 

(c.) Species living beneath bark of living or dead trees. The bark of 
such trees as Dacrydium oupresainum and Podocarpua dacrydioidea flakes 
off, while that of Leptoapermum^ Fuchsia excortioata^ Podocarpua totara, Draco- 
phyllum Traveraii is shed in long, fibrous strips, of which several layers 
may be detached at once. In these situations a considerable number of 
bugs may be found; but the typical bark-dwelling species, the Aradidae, 
occur more plentifully beneath the loosened bark of dead trees, thus 
incidentally proving that the sap of live trees cannot be their main food. 
Some species of the Aradidae, as mentioned later, occur, particularly in 
their nymphal stadia, in the forest-floor. The abundance of Aradidae in 
New ^land has been already emphasized. The other bark-dwelling 
Heteroptera include one undescribed Henicocephalid, found with its immature 
stages m the same situation ; an undesoribed Ploiariine Beduviid ; and a 
few Anthocorids, the flattened form of which cannot be an adaption to 
subcortical existence, since it is equally developed in species common 
elsewhere. Outside Heteroptera may occasionally seek sulKortical shelter 
for hibernation. 

(4.) Sveciea occurring on or near the Ground, — ^These species are more 
considerably augmented than those of any other section by a distinct 
winter population of hibepiati^ forms, especially in open country. Four 
minor groups may be distinguished,— 

(a.) Those of low herbage generally (open country). Most of the Nabidae 
and t^ Lygaeids, Nyaiua huUoni, Nyaiua spp. 2 and 3, and TapkropeUua 
jmUmi must be plac^ here. Probably our only Neidid should also be 
included. 

(6.) Species frequenting grasses, sedges, and rushes (Plate 81, fig. 2) 
(of forest or open country, or both ). — A very large number of species 
is attached to these plants. Among them are most of the remaining 
mQri^e ; the only reooxo^ Tingid ; the Lygaeids Cymodema n. sp., Orihoea 
nigricem, and Mmrgareta dominioa ; and the P^tatomids Diotyotua caenoaua 
and Khopatimofpha cibaoura. 
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(c.) Bturowing forms. These ooour in open country only, and include 
the Cydnids Hahnia australis and Chaerocydnus nigrosignatusy both more 
or less attached to the sea^ast. The other Cy^d, Pangaeus scottiy* 
almost certainly will be placed here when its biology is blown. 

(d.) Species inhabiting the leaf-mould of the forest-floor. From a 
strictly ecological point of view these should follow immediately on the 
groups 3 (6) and 3 (c), to which they are closily related.* The majority 
of them, both in species and in individuals, arc Aradids and Lygaeids, 
especially nymphal instars. The chief species of the latter family belong 
to the genus Metagerra. Plentiful also, in certain localities, is a species 
of Henicocephalus, both as nymph and adult. The latter is also, of course, 
at times a thoroughly aerial insect, its habit of dancing in the air in 
companies being well known. The leaf-mould is swarming with mites 
and with the immature stages of numerous other Arthropods, on both of 
which Henicocephalus possibly preys. Finally, in this habitat occurs the 
Peloridiid XcnophyeSy both as adult and nymph. In passing, it may be 
noted that several Homoptera spend their earlier stages in the leaf-mould, 
and one at least (a new genus of Tlopidao) passes there its whole life-cycle. 

(5.) Water-frequenting Species, — The anomalies of the New Zealand 
water-insect fauna have already been mentioned in the introduction. Only 
five families of aquatic and semi-aquatic Heteroptera occur, and these 
achieve only the barest representation. They may be grouped in two 
minor categories : — 

(a.) Semi-aquatic forms. The Acanthiidae are numerous in certain 
localities in individuals, but the number of species is apparently small. 
While occasionally they venture on to the surface film itself, their chief 
haunts are the rocks and mud of the shore. The margins of rocky torrents, 
of rivers, ponds, and lagoons, of the clear lakes, and of the sea itself, yield 
specimens of these insects. 

(6.) Aquatic forms. Here belong the two Corizids and the two 
Notonectids, both families living most of their time below the surface ; 
and the two Veliids {Microvdia spp.), and the Oerrid Halobates sericeusy 
all three insects of the surface film, the latter species living on the face of 
the ocean itself. 

The relations of Heteroptera to plants from a floristic point of view 
have been dealt with under European conditions by Butler (1923) and 
Reuter (1909). The New Zealand data, though necessarily much more 
scanty than that collected by the above writers, afford some interesting 
comparisons. Thus the Orcmdaceae, altogether avoided by the British 
Heteroptera, are similarly shunned in New Zealand, in spite of the fact 
that the species of indigenous orchids are almost twice as numerous as in 
Britain. Butler (1923, p. 10) gives a list of other plant-families which are 
entirely avoided in Britain. Among these the Linaceae and Apoo}aiaoeae 
both contain plants attractive to Heteroptera in this country, Linum sp. 
yielding Nysius huUoniy and Parsonsia hderophylla (Apocyn.) acting appa- 
rently as sole food-plant to ArocatM rusticus, Butler finds the Banunodaceae, 
Cruciferae, and Caryophy^Uaceae with few adherent® ; in New Zealand these 
three famines are entirely neglected. The I^guminosae are fairly popular, 
although less so than in England ; but the very widespread and abundant 
introduced TJlex and SasathmnuSy wMoh are among “ the special favour- 
ites in their native land, have so far yielded no Heteroptera in New Zealand. 


* I am entirely unacquainted with this species. 



My£RS. — Biological Notes on N&io ZeaUmd Heteroptera, 


459 


Yet the similarly introduced Medicago and Trifolium support a considerable 
number. The Rosaceae, with the Malaceac, are attractive in both ooimtries ; 
but again there is a curious anomaly, in that Crataegus, “ the chief favourite 
in England, seems here to have no Heteroptera attached to it, although it 
has been planted extensively in every part of the country. The Umbelliferae 
are much less frequented in New Zealand than in Britain. The Onagraceae 
show no cases of definite food-plants in this country. 

The Compositors are the second most favoured family in New Zealand, 
and are popular also in Britain. Butler remarks that “ the Rubiacaee are 
particularly associated with certain Cajwids, “ a fact/ synicially interesting 
in view of the abundance of these bugs in New Zealand on several indigenous 
plants of the Rubiaceous genus Coprosma. The Scrophulariaceae are little 
attractive in cither country. Veronica, the chief New 2fealand genus, is 
noted for its astringent properties. The Ulraaceae (introduced in New 
Zealand) and the Urticaceae yield relatively fewer species than in England, 
Elatostema in the latter family being singularly barren of insects generally. 
The Fagaoeae are very popular among the Heteroptera of both faunas. 
The Gramineae support by far the largest number of species in New Zealand, 
and are strongly favoured in England also. The Juncacoac, very attractive 
in both countries, are esj)ecially used as hibernating - quarters in New 
Zealand. 

Perhaps the greatest contrast occurs in the case of the Pinaceae. In 
Europe these “ are very productive . . . not only arc they the food- 

plants of many species, but also, as evergreens, they often furnish a winter 
residence to such species as survive that season in the adult form, since they 
afiord much better protection from the weather than the then leafless 
deciduous trees. Reuter (19) has recorded 190 species of palaearctic Hetero- 
ptera as having occurred on coniferous trees . . These he classifies 

into three groups according as (i) they depend upon deciduous trees or 
low plants for their food and resort to the conifers only for hiberna- 
tion, or (ii) are found on both conifers and deciduous trees or low plants 
even in summer-time, or (iii) occur exclusively on coniferous trees.” In 
New Zealand the Coniferae are represented chiefly by Taxaoeae, which are 
plentiful and widespread, but from which I can find only four records of 
Heteroptera, two of which were probably oases of hibernation, while from 
the two indigenous Pinaceae (Agathis and Libocedrus), and from the numerous 
and extensively planted im^rted pines, none of these insects have been 
taken. As most of the indigenous broad-leaved trees are non-deoiduous, 
the conifers are not necessary as hibernating shelters, while as food-plants 
the evidence seems to indicate that the Taxaceae in New Zealand are very 
much less attractive than the Pinaceae in Europe. 

The ferns, as might be expected by their abundance in New Zealand, 
are considerably more favoured than in England, although as food-plants 
probably not proportionately so. As shelter they attract a numl^r of 
carnivorous forms. 

Among popular New Zealand plant-families which have no representa- 
tives in Britain may be mentioned Myrtaceae, Pittosporaceae, Cunoniaceae, 
Bpacridaceae, and Myoporaceae. 

The most noteworthy oases of definitely restricted association include 
those of a Mind with Pteridium and Cyathea, of Megaloceroea and Rhopali- 
morpfia with Olumiflorae, of Stenotus binotatus with Gramineae, of Margofeta 
dominioa with Oahnia, of Romna sp. with T^eptospermum, of Arocatus rusticus 
with Parsonaia, of certain Mirids with Myoporum and with certain Coprostnae 
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respectively, of Nysius sp. 1 with Cassinia leptophyUa, of Nyaius sp. 2 with 
Raofdia tenuumtUsy and of a Mirid with Senecio daeagnifoLiua. 

To sum up, the most attractive orders in New Z^land, arranged in 
descending older, are the Olumiflorae, Rosales, Campanulatae and Myrti- 
florae (equal), Klicales, Rubiales, Fagales, Polygonales, Liliiflorae. The 
most favour^ families are Gramineae (many introduced plants), Com- 
positae, Juncaoeae (especially for hibernation) and Myrtaceae (equal),^ 
Rubiaceae, Fagaceae, Polygonaceae, Cyperaceae, Cyatheaceae, Rosaceae, 
Malaoeae (introduced), Leguminosae (chiefly introduce plants), Onagraoeae. 

Among large New Ze^and plant-families from which no Het^eroptera 
have been recorded may be mentioned the following (arranged in descending 
order, and compiled from Cockayne, 1921, pp. 309-10) : Orchidaceae, 
Ranunculaoeae, Borraginaceae, Cruciferae, (^ntianaceae, Halorrhagaceae, 
Caryophyllaoeae, Thymelaeaoeae, Campanulaceae, Chonopodiaceae. The 
largest genus of vascular plants in the flora — ^namely, Veronica — yields 
only a single record of Heteroptera. 

In concluding this section a comparison may be made with Hawaiian 
conditions, which are more similar than those of Britain. Kirkaldy (1909b, 
p. 23) writes : The principal Hawaiian plants, from a hemipterological 
point of view, are Nani (= Metroeideros) polymorpha, PipturuSy Myrsinsy 
Ipomaeay SidUy various tree-terns, Myoporum ; and to a less degree, Acacia 
h)a, Cyathodesy ElaeooarpuSy Eugeniay Freyd/netiay Dodonaea, and Bobea. 
Of these, 1 find on reference to Kirk’s great work on New Zealand forest- 
trees (the only such work I have for reference) that CycUhodeSy Elaeoca/rpus. 
Eugeniay Dodonaeay Naniy Myoporum, and Myrsine — and, I suppose, 
Freycinetia, Ipomaeay and 8ida also — are well represented in New Zealand. 
It is almost impossible to believe that they too are not the shelters or food 
plants of a large hemipterous fauna there.” Acting on this prophecy, the 
writer in collecting has always paid particular attention to such of these 
plants as he has met. Only Myoporum and the tree-ferns have proved 
specially attractive ux New Zealand, at least so far as Heteroptera are con- 
cerned. Of the other genera, there are scanty records of Heteroptera from 
only CycModes and Freyoinetia, 

7. SEASONAL OCCURRENCE. 

A very large proportion of the New Zealand heteroptera seem to winter 
as adults, seekmg definite hibernating shelter such as that afforded by tiie 
bases of rush clumps (Junous ^ffusus L.), which are shared also to a sur- 
prising extent by other wintering Arthropods, including njrmph ticks 
(HaemaphyeaUs biapinosa Neumann). Thus in all our Pentatomidae of 
which any details are known, in the Gydnidae and LygMdae, and perhaps 
in certain of the Miridae, the imago is the overwintering stage. Most of 
the European Miridae, according to Butler, pass the winter in the egg — 
a procedure to which the usual dmKNdtion of the ova within plant-tissues 
is perhaps an adaptation. Too little is known of the majority of the New 
Zealand Mirids to indicate how they spend the winter, but the prolMibility 
is that most of them resemble thw northern cousins in this matter. 

Frequently, in species which hibernate as imagines, only one brood is 
reared in the season, but in some, such as Arooatus rueticusy Nyaiui hUtoniy 
N. clavicorniBy and possibly Metagerra obaowray there are strong indications 
of two or more generations. The water-bugs Aniiope and Arctoooriaay 
however, and such unrelated families as tne Anthocoridae {Lyctooaru)r 
Reduviidae (Floiariinae), and Aradidae, seem to breed all the year rouml,. 
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or at least in winter as well as in summer. It is evidently no mere ooincidenoe 
that these five families affect habitats in which conditions change relatively 
little with the seasons. Their species are certainly exposed less to atmospheric 
conditions than those of any of the families containing forms which winter 
only as adults. Moreover, their food-supply would fluctuate less than that 
of most plant-feeding forms. 

In many of the bugs there is thus a definite seasonal movement from 
hibernation quarters to food-plants in spring, and vice versa in autumn, 
the travelling instar in both cases being the imago. So conspicuous is the 
endemic Pentatomid Oncacowtias viUai'us at these times that it has won 
the distinction of the only popular name bestowed upon a Heteropteron in 
New Zealand — viz., Littie Miss Nothing ” (teste Mr. E. H. Atkinson). 

Seasonal movements of a different kind take place among some of the 
Aradidae. In the hottest weather of late siunmer both Aradus australis 
and Ctenoneurus hochstetteri take flight in considerable numbers and spread 
like swarming ants over the countryside. When we consider the similar 
dispersal habits of oryptozoic social insects such as ants and termites, and 
when we remember the tremendous companies of Aradidae which habitually 
congregate beneath limited areas of loose bark, although these assemblages 
have never to my knowledge been dignified by the title of ‘‘ societies,** the 
analogy is altogether very striking. 

8. ECONOMIC IMPORTANCE. 

Without deprecating the probability that all the species have a definite 
role to play in what J. Arthur Thomson has called '' the web of life,*’ the 
writer has confined his remarks in this section to those forms which exhibit 
direct and definite economic relationships. Such sp^ies are included in 
the following families : Notonectidae, Miridae, Cimicidae, Anthocoridae, 
Nabidae, Reduviidae, Lygaeidae, and Pentatomidae. All the remaining 
families, so far as present knowledge indicates, are entirely negli^ble 
economically. Of the eight economic families, the Notonectidae, Nabidae, 
and Reduviidae contain only beneficial species, the Anthocoridae and Penta- 
tomidae comprise both injurious and useful forms, while the remaining 
economic failles are almost solely injurious. 

The Notonectidae are noteworthy enemies of mosquito larvae. The 
New Zealand species cannot be large enough to be dangerous to even the 
youngest fish. At the worst, they can omy o&et the good done in the 
destruction of mosquito larvae by the devouring of certain quantity of 
other organisms suitable as food for young fish. Hale has wown that 
certain Australian Corixidae also feed upon mosquito larvae. 

The Nabidae are all predaceous, but exact data as to their prey in New 
Zealand are lacking. In many cases it is doubtless the nymphs of plant- 
feeding minds. 

The Reduviidae also are purely predaceous, but, as the common New 
Zealand members all belong to the suofamily Ploiariinae, containing delicate 
insects confined to obscure haunts, the insects on which they prey are 
economically insignificant. 

The Anthocoridae are another largely predaceous family ; but one 
species, Lffotoeoris oampestris, has been recorded outside New Zealand as 
biting man, horses, and cattle. However, the reputation of this species 
in the Dominion has so far been blameless. 

Of the Pentatomidae, both OeMUa oonsooiaUs and CermatiUus nasaUs 
are predaceous and hk^ beneficial, especialljy the latter species, which 
is far more common, varmutuhts is especially destructive to Noctuid larvae. 



462 


Transaotiom, 


including several important pests of agriculture, and to the pear-slug 
(Eriocampaides Umadna). Zangis amyoti may become a pest of hedge- 
plants, though in at least one instance it may be occasionally predaceous. 
The purely phytophagous species Dictyotus caenosm and Rhopalimorpha 
ohscura are sometimes exceedingly numerous on meadow-grasses, including 
cocksfoot. 

In the Miridae, the introduced Stenotm hinotatus is a well-known pest 
of cocksfoot (Dactylis glomerata) and rye-grass (Lolium permm). A species 
of Bommi has been observed to feed on a leaf-eating lepidopterous larva. 

The Lygaeidae are apparently all phytophagous, but only one has yet 
been convicted of serious damage : Nydus huUoni is a pest of lucerne 
(Medicago sativa). 

The Cimicidae are, of course, all parasites of vertebrates. The single 
species in New Zealand is the introduced bed-bug (Cimex lectularius), which 
is a source of annoyance to man, and may possibly be implicated in the 
spread of disease. 

The Tingidae, which are generally among the most injurious of the 
Heteroptera, are represented in New Zealand by one very rare species only. 

The depredations of sucking-insects like the Heteroptera are immeasurably 
less spectacular than the wholesale destruction brought about by biting- 
insects such as locusts and Noctuid larvae. The attack is insidious, and 
the drain on the plant continuous and weakening, producing added 
susceptibility to disease. Apart from this, however, there is a rapidly 
accumulating body of research indicating sucking-insects, and Hemiptera 
in particular, as agents in the spread of the bacterial, fungous, and “ virus ** 
diseases of plants. 


9. SPECIES DEALT WITH. 


Biological observations, amounting very rarely, however, to anything 
like a complete life-history, have been made on the following species : — 


Arctocorisa arguUi 
Diapr&pocoris zealandiae . 
Xenophyes cascua 
Aniiopa wakefiddi 
Aniaopa aaaimilia 
Megawoeroea reuteriana 
Megalooeroea sp. 

Romna capaoidea 
Romna acoUi 
Romna sp. 

Stenotua hinxAalua 
EuryatyUia auatraUa 
Cimex lectidariua 
Lyotoooria oampeatria 
Cardiaatethua sp. ' 
Halohaiea sericeua 
Henicooephalua sp. 1 
Henicocephalua sp. 2 
Reduvioltia capaiformia 
Ploiariodea nlhroinaculatua 
Ploiaria hptioni 
Tingidae n. gen. and sp. 
Arocatua ruatioua 
Nyaiua huUoni 


Nyaiua clav^lcornia 
Nyaiua ancepa 
Nyaiua u. sp. 1 
Nyaiua n. sp. 2 
Nyaiua n. sp. 3 
Metagerra obacura 
Ofth^ nigricepa 
Targarema atali 
Margareta dominica 
Taphropdtua putoni 
Cyti^ema n. sp. 

Neidea wakefiddi 
Aradua auatralia 
Ctenoneurua hochateUeri 
Aneurua brouni 
Oechalia oonaocialia 
Cermatuhea naaalia 
Zangia amyoti 
Dictyotua caenoaua 
RhojHdimorpha obaoura 
Onoaoontiaa vittatua 
Pentatomidae n. gen. and sp. 
Hdknia auatralia 
Chaerocydntu nigroaignatua. 
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The somewhat miscellaneous subject-matter is dealt with under every 
species in taxonomic order, arranged under the following headings : 
Copulation ; Oviposition ; Eggs ; Nymphal Instars ; Life-history ; Seasonal 
Occurrence ; Host Plants, Habitat, and Feeding-habits ; Distribution ; 
Miscellaneous Notes. 

The New Zealand families are numbered serially, while the number at 
which each respective family stands in the world list (after Bergroth) is 
given in brackets. 


Family 1 (1). Cobixidae. 

Arctocorisa arguta (F. B. W.). 

Nymphs, 

Specimens from Mount Peel are presumably of this species, but as none 
were bred the identity is not quite certain. 

Intermediate Instar. — Length, 3-4 mm. Colour dull brown, eyes darker 
and appendages lighter. Hemielytral pads projecting out from body, not 
reaching to level of posterior margin of metanotum (at middle). 

Fifth (?) Instar . — Colour as above. Hemielytral pads reaching just 
past middle of third (dorsal) segment of abdomen, tips of hindwing pads 
being conterminous. Spine on hind coxae already large, but the tiny 
supplementary and adjacent one of the imago not yet indicated. One speci- 
men has two black pegs near distal end of intermediate tibia. 1 can find 
no such structure in the adult of either sex. 

Seasonal Occurrence, 

Imagines have been taken in January, February, June to August, 
October, and November. Fairly advanced nymphs occurred in January. 
Early in Jime nymphs were most numerous, but by the middle of July only 
adults could be found. At Mount Peel in February Mr. Philpott found only 
nymphs of apparently third, fourth, and fifth instars. There is probably 
no quiescent (hibernating or aestivating) period, at least in the North 
Island, but records are not yet sufficient to indicate the number of broods 
per year. In Britain, according to Butler, Corixids winter as adults, some- 
times burying themselves in the mud. 

Feeding-habits, 

Until 1917 it was commonly assumed that most of the water-bugs, includ- 
ing the Corixidae^ were predaceous ; but in that year Hungerford published 
certain results which led him to believe that the common North American 
forms at least subsisted largely on Algae, which they procure from the ooze 
at the bottom of their ponds. From his later work (1919, pp. 248-49) is 
quoted the following summary of his extended experiments : “ Corixids 
sweep in the organic ooze of the pool with its attendant populations, both 
plant and animal, the buUc of the material being of plant origin. The 
presence of long filaments of SpirogyrOt Zygnema, and OsciVatoria cannot 
1^ accounted for in any incidental manner. The deliberate action of the 
bug in feeding on the chlorophyll of Spirogyra, as indicated above, is 
conclusive evidence of the herbivorous tendencies of these creatures. . . • 
As 'a basis for the propagation of Corixids in artificial quarters it has been 
discovered by experiment that a satisfactory food-supply can be obtained 
by grinding the water-soaked leaves of cattail that have laid in the marsh 
over winter and allowing them to reach a state of balance. A brown 
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floocnlent mass is thus produced, in which develop a flourishing population 
of tiny organisms, both plant and animal. In such a culture Palmocorixa 
has been carried from egg to adult.*’ 

Hungerford mentions having seen Corixids catch prey (1919, p. 236), 
but finds that this does not represent the usual feeding behaviour. On 
the other hand, Hale (1922, pp. 310-11), experimenting on Australian 
forms, writes : ** For months I kept in aquaria several species of Corixidae, 
as well as members of Notoneotidae and Naucoridae, and during that time 
they were fed only upon larvae of Culex fatigans and ScuUmyia notoscripta. 
Even newly hatched Corixidae were observed to capture tiny mosquito 
larvae, increasingly large examples being taken during the successive stages 
of the metamorphosie. If, as seems certain, aquatic bugs feed upon these 
larvae in their native ponds, there is every reason to suppose that they 
mitigate the mosquito nuisance and are thus of considerable economic 
importance. The malaria-canying mosquitoes particularly breed in isolated 
pools and temporarily inundated grass-grown hollows, localities in which 
mh do not usually occur, but to which aquatic bugs, possessing the power 
of flight, have easy access.” 

As remarked by Hungerford, the feeding-apparatus — both rostrum and 
forelegs — of Corixids certainly differs very widely from that of the typical 
predaceous water-bugs. 

Diatnbution, 

From the notes on feeding-habits it will be obvious that only fairly 
stagnant waters can aSord a suitable habitat for this sp^ies, unless its 
requirements in this respect differ from those of Corixids in general. 
Artificial ponds are much favoured. 

This insect keeps much nearer the shore than do the Notonectids, and 
the peculiar and characteristic Corixid coloration of brownish variously 
marked with blackish renders it almost invisible against the background of 
a muddy bottom. 

Ardoooriaa arguta occurs from sea-level to 3,300 ft. (Arthur’s Pass), 
4,500 ft. (Mount Hector, Tararua Range), and 5,000 ft. (Mount Peel, Nelson). 
Hutton (1898b, p. 180) records it from Aucl^nd to Otago. The North 
Island localities are Hawera, Hastings (D. Miller), Wanganui, Tararua 
Range, and Wellington; South Island— Mount Peel, Arthur’s Pass, and 
Bold Peak (Wakatipu) ; but these doubtless represent only a small portion 
of its range. 

MisodUineom Notes, 

The attraction of Corixids by light has been often recorded for exotic 
speciee. A specimen of A. arg^ flew into a lighted room at York Bay, 
Wellington, in Februaxr. Hudson (1904, p. 96) found thirteen specimens 
of this insect among tne stomach-contents of nine trout caught in South 
Canterbury. 

Diaprqxiooris xealandime Hale. 

In 1922 (p. 8) 1 wrote, concerning the all^edly doubtful occurrence of 
D. bargoephaia Ejrkaldy in New Zealand, ** There are, however, indubitable 
specimens, labelled * Auckland,’ in tiie Canterbt^ Museum.” These were 
probably the specimens which led Hutton to include the species in the 
Index Famae (1904, p. 224). Kirl^y (1909b, p. 27) states rather 
dogmatically that it ** has not been taken in New Zealand.” More recently. 
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however, I have seen four specimens of Diaprepocoris in the Percy BuUer 
collection of Coleoptera at the Dominion Museum. These were almost 
certainly taken in New Zealand, but unfortunately they lack data. Accord- 
ing to Miss A. Castle and Mr. H. Hamilton, most of Percy Buller’s collecting 
was done in the Wellington and Auckland districts. Mr. H. M. Hale, 
the authority on Australian water-bugs, is now examining both the Canter- 
bury and Dominion Museum material. He states (in litt.) that he has 
already in the press the description of a New Zealand Diaprepocoris distinct 
from Z>. barycepJialay and it seems probable that the eight above-mentioned 
examples belong to this new species. 

Since writing the above I have received from Mr. Hale the following 
note ; — 

Diaprmpoeoris saalandiam Hale. 

Diaprepocoris barycephala Hutton, Index Faunae Novae Zealandiae, 1004, p. 224 
{nec Kirk). 

Diaprepocoris xealandiae Hale, Trans. Roy. Soc. S. Ausi.^ vol. 48 (1924). 

Through the oourteey of Mr. Myera 1 have been able to examine the four 
speoimens from the Canterbury Museum upon which Hutton's New Zealand record 
{ut supra) was based, and other four examples from the P. BuUer collection in the 
Dominion Museum. D. zealandiae was described from a single damaged female ; the 
examples now before me are perfect, and both sexes are represented, so that some 
little addition to the original aesoription is necessary. 

The Bcutellum is variable in sue inter se, and is smaller in these specimens than 
in the type. The hemelytral membrane is not fully developed. Metathoracic wings 
are wholly wanting in the ty|)e, and also in two males which were relaxed and examined 
for this character ; it may m found that metawings are usually absent in this species, 
but, as 1 have shown elsewhere, a degeneration of hemelytra and alae cannot be 
relied upon as a character of specific importance. 

In the male the form is more slender, the vertex of the notocephalon is more 
obtuse, and the eyes are slightly larger than in the female. On the dorsal surface of 
the male abdomen is a stridulatory apparatus similar to that present in the male of 
the two Australian species. 

X^ength, 5 mm. to 6*1 mm. Hbbbbbt M. Halx. 

Writing later still, Mr Hales states there are four other specimens in 
the British Museum from Waitaki (Otago), and another labelled, perhaps 
wrongly, Tasmania.” 


Family 2 (2). Pbloridiidax. (Text-figs. 1-5.) 

Xenoidiytes cmscus Bergr. 

In November, 1920, Mr. H. Hamilton, in sifting leaf-mould for Coleoptera, 
discovered one nyawh and one imago of a new genus belonging to this 
aberrant family. The adult has now been described by Dr. Bergroth 
(1924), to whom I am indebted for information on its systematic position 
and Terences to the existing literature. In view of the great interest 
which accrues to the species, from the facts — firstly, that it is only the 
second known species and genus of the family, the other genus (PeUmdium 
Breddin) being confined to the Straits of Magellan; secondlv, that the 
members of the family as a whole are now represented in collections by 
only four known specimens; and, thirdly, that the Peloridiids exhibit 
certain moq^hologiod features which are apparently distinctly Homopterous, 
although their nearest relatives ate evidently the Ochthendae (Bergroth), 
I have thot^ht it advisable not only to describe and figure the n 3 rmph, 
but also to give a few notes on the habitat to which it appears to be confined. 
Enei!getio coUecting at and around the locality from which the original 
leaf^mould was procimed, although prosecuted on several occasions by Mr, 
T. B. Harris, who resides in the vicinity, and by Mr, Hamilton, and myself 
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on several special visits, has so far yielded no more specimens. It may 
therefore be safely asserted that the bug is very rare. It is of interest to 
note that the South American species also was collected on the floor of 
the forest. 

(Since the above was written a third genus of Feloridiidae has been 
described — namely, Hemiodoecus China, 1924, from Tasmania ; while Dr. 
Bergroth has received a nymph of unknown species from Lord Howe Island.) 

Nymph. 

Fourth or Fifth Instar. — For comparison the parts are described in the 
same order as in Breddin’s account of the imago of Pehridium hammoniorum 
(1897, pp. 12-13) 

Length, 2*52 mm. ; greatest width (across hemielytral pads), 1*70 mm. 

Above flat, abdomen somewhat concave ; lower surface convex, except 
for lateral expansions which are flat. Head with flat straight-edged mem- 
branous extension reaching cephalad between the eyes, and with slight 
median longitudinal ridge extending caudally on to thoracic nota. Pronotum 
with two wide membranous extensions in the shape of equilateral triangles, 
one on each side. None of the above membranous areas are areolate. 
Pronotum seems to be fused with head. Hemielytral pads projecting well 
out from the body, flat with no signs of venation. At their proximal 
ends, a long way outside of body proper, they seem to be fused with 
paranota of pronotum. Abdomen with very wide lateral expansions 
constricted at segments, of which six ordinary ones are visible on dorsal 
view, followed by a long conical terminal “ segment ” notched at tip. 
What I take to be spiracles are situated on ventral surface of abdomen 
just near iunction of abdomen and connexivum, thus agreeing with Pelori- 
dium (adult), of which Breddin says, '' Stigmatibus a margine exteriore valde 
distantibus.” 

Antennae three-segmented, apical segment longest, reaching to mesal 
border of eyes. Rostrum appearing to arise just cephalad of fore coxae, 
and extending to hind coxae. Two segments are visible in rostrum, but 
it is difficult to see whether or not there are further articulations near base. 
Eyes with large facets. Tibiae of all legs feebly bristly or spinoae. 
Tarsi all appear to be two-segmented with basal segment very short. 

Details of pedal, rostral, antennal, and stigmatic characters not obtain- 
able without a certain amount of preparation and dissection, to which I 
do not propose to subject the unique specimen. 

Colour above olivaceous, lateral expansions naturally paler ; metanotum 
suffiised with darker ; eyes reddish-brown. Below ohvaceous, the first 
four visible segments of abdomen darker than remainder of under-surface ; 
rest of abdomen very pale, but genitalia tinged with yellowish-brown ; 
antennae, legs, and rostrum not appreciably ^rker than body. Whole 
surface practiccdly glabrous. 

The leaf-mould was gathered in forest near the railway-station of Oha- 
kune, at an elevation of about 2,100 ft. At this spot the dominant tdll 
tree was Weinmannia racemosa L., with a sprinkling of Dacrydium oupres- 
sinum Sol, Podooar^ spicatus R. Br., P. ferrugineus Don, Olea Cunning^ 
hamii Hook, f., Fuchsia excortioata (Forst.) L., and some ArisMelia racemosa 
(A. Cunn.) Hook. f. nearer the edge. Shrubby undergrowth, represented 
by a few bushes of Alseuosmia macrophyUa A. Cunn., Myrtus p^uncukUa 
Hook, f., Drimys oolorata Raoul, Melic^us ramijlorus Forst., and Notho- 
panax arhormm (Forst. f.) Seem., was extremely sparse. The lowest tier 
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of vegetation consisted almost solely of Blechnum discolor (Foist, f.) Keys, 
with a few scattered plants of Miorolaena avenacea (Baool) Hook. f. and 
Histiopteris incisa (Tbunb.) J. Sm. Between the Blechnum plants the 
surface of the very deep layer of leaf-mould was bare ; a thick deposit of 
Weinmannia leaves apparently inhibits the growth of mosses and liver- 
worts.* 

Since my last visit to the district Mr. Richard Mundy has been so good 
as to made a detailed botanical survey of the immediate vicinity in which 
the Peloridiid was taken. He finds that a belt ol almost pure Weinmannia 
trees, 30 ft. to 50 ft. high, extends from the bank of the River Mangawhero 
at least 30 yards into the forest. Farther from the river — say, from 30 
to 50 yards — is a belt of more mixed bush, where, although Weinmannia 
is still by far the commonest tree, the large taxads mentioned above become 
conspicuous. The habitat of the insect in question appears to lie on the 
border between these two belts ; but very scanty data are so far available. 


Family 3 (5). Notonectidae. 

Anisops wakefieldi F. B. W. 

Seasonal Ocowrence, 

Adults of this rather rare species have occurred in January and in 
July. 

Distribution. 

Hutton records it from Canterbury and Otago, ** in ponds ” (1898b, 

6 180). Kirkaldy (1909b, p. 27) saw specimens from the Chatham Islands. 

y specimens came from a slow-running stream, shallowed and muddied 
where it crossed a road, and from a small, very clear lagoon in the sand- 
dunes of the foreshore, both in the Wellington district. In the stream 
mentioned A, assimilis was also present, and much more numerous ; in 
the second locality A. wakefiddi^ though not pentilful, seemed to be alone. 
The sexes were present in about equal numbers. 


Anisops assimilis F, B. W. 

Seasonal Occurrence, 

Adults have been taken in January and August. Vezv young n3rmphs 
were abundant in middle of January, while in June advanced n]rmph8, 
almost certainly of this species, were plentiful and almost alone. 

Distribution. 

Hutton (1898b, p. 180) records this i^ies only from Ot^. My 
specimens have come from Onehunga, Wanganui, and the Ill^llington 
(Bstiict, and in the South Island from Arthur’s Pass (3,300 ft.). 

The ecological requirements of this species are elastic. It occurs in 

? onds, in dow-moving streams, in alpine tarns, and in brackish lagoons. 

he two latter habitats were both stocked apparently only with a form 
whose entirely black soutellum gave it a strong su^rficiid resemblance 


* For the identifioation of two of the above plants and for rnuoh detailed htforma- 

tion on the Ohaktme forest, freely imparted, I am indebted to Mr. Richard Mum^. 
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to A. vxJcefiddi. The tarn in question was a shallow but wide pool, 
surrounded by typical subalpine bog, and supplied with dark-coloured 
but perfectly clear water on a bottom of soft flocculent ooze of considerable 
depth, and with a surface unbroken save by a few large bluish slimy egg- 
masses of the dragon-fly Procordulia grayi. In the water itself Arotooorisa 
arguta (F. B. W.) and a magniflcent scarlet water-mite (Eylais sp.) were 
abundant. 

The other specimen of the black-scutellumed form was taken in a 
pool just above high-water mark at Onehunga. The water was thick with 
Spirogyra sp. containing numerous Ephydra larvae and the empty puparia 
of the same fly. 

Miscdlaneous Notes, 

I have previously remarked (1922, p. 9) that ** the scheme of coloration 
is that adopted by many aquatic animals — namely, a shining white, in 
this case on the dorsal surface, since this is always the under-surface, 
and a sombre tint on the ventral, which is uppermost (in the ordinary 
swimming position). The water-boatman is tnus more or less invisible 
when seen from below, with its white dorsum viewed against a light- 
coloured sky, while, from above, every collector knows how difficult it is 
to distinguish the insect against the dingy background of the depths.” 
In a muddy pool where both Aniaops assimUis and Arctocorisa arguta were 
plentiful it was interesting, in connection with a consideration of the 
colour-scheme, to see how the latter hugged the muddy bottom near the 
shore, while the Anisops is much more wary than Arctocorisa, 

D. Miller (1920, p. 13, flg. 13) states, ” The natural enemies of adult 
and pre-adult mosquitoes are numerous. Amongst their insect foes occurring 
in permanent areas of water arc the * water-boatmen,’ or Notoneota (fig. 13). 
Experiments were carried out by the writer demonstrating that these 
insects destroyed large numbers of larvae.” Fig. 13 is apparently Anisops 
assimilis. 

Fifth-instar n 3 ntnphB in my collection are probably of this species, but, 
as they were not reared and thus identified with certainty, description is 
deferred. 


Family 4 (10). Acanthiidae (Saldidae). 

These are often numerous, but as the species are not yet worked out 
1 cannot give much additional to my previous brief note (1922, p. 8). 

In the Hutton collection at Canterbury Museum the specimens labelled 
** Saida ladaps ” and ” Saida australis ” are Mirids, some of which are 
undoubtedly referable to Romm sootti (F. B. W.)* 

Family 5 (IS). Mibidab (Capsidab). 

These bugs are very plentiful in New Zealand, and make up a lar^ 
proportion of the heteropterous fauna. Until they have been approzimatdy 
worked out tazonomioaUy very little can be recoded of them. In Britain, 
aooordiM to Butler (1922, p. 201), the majority pass the winter in the egg 
state. Therefore the plant into which the ova are inserted need not be a 
food-plant, and in many oases certainly is not. Internal insertion of ova 
seems to a provision enabling these very fragile species to carry through 
the winter. Jn New Zealand insufficient data are available, but in view 
of the inexhaustible evergreen shdtex^^ much available as in summer — 
it would not be suiprisiBg if some manage to winter as adults. 
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In the Hutton collection at Canterbury Museum are four specimens 
labelled Calocoris laticinctus ” : of these, three are Romna sp., while the 
fourth is apparently Romna capsoides (F. B. W.V 


Megaloceroea reuteriana F. B. W. 

Seasonal Occurrence. 

Nymphs have been collected in December. Adults occur from November 
to March. There is therefore a strong probability that this bug passes 
the winter in the adult stage. 


Host Plants. 

M. reuteriana has been swept from pasture and from marram-grass 
(Ammophila arenaria (Ij.) Link.), the latter being much favoured. The 
linear form and striped coloration are strong evidence of its practically 
exclusively graminicolous habit. 

Distribution. 

North Island localities range from North Auckland through Lake Taupo 
(E. H. Atkinson !) to Wellington. In the South Island it has been 
collected at Mount Grey (J. W. Campbell !) and Governor's Bay (J. F. 
Tapley !). Hutton (1898b, 176) records it from Canterbury. 

In the central plateau of the North Island it ascends at least to 
3,000 ft. (E. H. Atkinson); 


Megaloceroea sp. 

This green species, which occurs on cocksfoot {Dactylis glomerate L.) at 
Wanganui in December and January, is mentioned here chiefly in oi^er 
to correct a passage in which the writer wrongly recorded it as a Nabid 
(Myers, 1922, p. 6). It has occurred also at Auckland on Junous lampo- 
carpus Ehr., in February, 


Romna capsoides (F. B. W.). 

I have seen a specimen collected at Wainuiomata, 25th December 
(G. V. Hudson). 


Romna scotti (F. B. W.). 

This is not the R. scotti mentioned in Myers, 1922 (p. 8). 

Seasonal Occurrence. 

Adults have been collected in April, and October to January, 

Host Plants. 

Miscellaneous undemrowth must be included here, but especially IJftica 
ferox Forst f. and Muehlenbeckia australis (Forst. f.) Meissn., also Coprosma 
robusta Raoul. 

Distribution. 

This iaa common species at Wellington and at Arthur's Pass (3,000 ft.). 
Hutton (1898, p. 177) gives the range as “ Canterbury and Otago.'* The 
writer has taken it also at Wanganui and at Eohukohu (Hol^nga). 
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Romna Bp. 

This brilliant reddish species, larger than R, scoUi, is apparently 
attached to manuka (Leptoepermum scoparium Forst.), where both adulto 
and nymphs are often abundant throughout the Wellington district. In 
February a small green caterpillar, probably the larvae of Ctenopaeustis 
obliquana (Walk.), was suspended by its silken thread from the manuka, 
with one of these bugs sitting on it. In capture they were unfortunately 
separated, but the Romna searched assiduously, with outstretched rostrum, 
apparently for the caterpillar, on which it had almost certainly been 
feeding. This species was incorrectly determined by me as R, acotti 
(Myers, 1922, p. 8). A second species of Romna was taken on the snow 
on Mount Ruapehu in January, 1924, by Mr. T. R. Harris. The exact 
elevation was not ascertained, but was probably about 7,000 ft. 


Stenotus binotatus (Fabr.). 

“ The egg is of the usual Capsid type, with a well-developed collar Tat 
the anterior end ” (Butler, 1923, p. 409). 

Seasonal Occurrence. 

In Europe the adults occur from May to October, and the nymphs up 
to the end of June (Butler, 1923, p. 409). In New Zealand the adult 
appears in October, is plentiful in November, excessively abundant in 
December and January, and occurs also in February. Nymphs are plenti- 
ful in January. Absence of adults in autumn, coupled with the fact of 
internally deposited eggs, points to ovum being the wintering stage, as 
in many Miridae in Europe. 

Host Plants and Feeding-habita. 

S. binotatus is essentially a frequenter of grasses, chiefly the introduced 
English species, including cocksfoot {Daotylia glomerata L.) and perennial 
rye (Lolium perenne L.). On these it occurs in almost incredible numbers. 
*^The insects may be seen inserting their beaks into the heads of the 
grasses, and moving quietly round to the opposite side when approached 
too closely. The imagines take wing very readily.'' (Myers, 1922, p. 8.^ 

In Europe it is a common wayside insect, found on grasses and 
other plants both there and in rough meadows. The only plants given 
by Reuter (12) besides grasses are Chysanthemum leucanthemum and Erica'' 
(Butler, 1923, p. 409.) 

In North America Howard (1893, pp. 90-92) has indicated it as a 
serious pest of timothy-grass {Phleum pratense L.) — almost every head 
examined carried from six to fifteen bugs.” 

Distribution. 

This very common species was certainly introduced from Europe. It 
is found over Europe, Asia Minor, and Syria, and also in North America, 
where it sometimes does damage to grasses; it extends also into the 
Ethiopian region. In Britain it is often a very common insect and is fairly 
widely distributed, being recorded from twenty-six English counties . . . 
and it is found in Ireland, but there are no records from Scotland.” 
(Butler, 1923, p. 410.) In New Zealand it is plentiful in the North Island 
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from the extreme north (Te Paid), Hokianga, and Auckland to Raglan 
(Miss Parker), Taupiii (T. Cockcroft), Waitomo (C. E. Clarke), Makatote 
(D. Miller), Ohakune (T. R. Harris), Hastings, Wanganui, Greytown, and 
Wellington ; and in the South Island at Nelson, Riwaka (David Miller), 
Canterbury, and the West Coast (T. R. Harris). At Ohakune it ascends to 
2,100 ft . 

Miscellaneous Notes. 

** This is a most variable species ; there is not merely the very different 
coloration of the sexes, but each of these varies indefinitely, especially as 
regards the amount and intensity of the black markings ” (Butler, 1923, 
p. 409). It is probably suflSciently numerous on and destructive to pasture 
grasses to be considered a pest. 


Eurystylus australis Popp. 

Seasoned Occurrence. 

Adults have been collected in February and March. 

Best Plants. 

This species has inflicted very serious damage on passion>vinc {Passiflora 
edulis Sims), and has been taken also on apple, and frequently on grassas. 
On passion-vines the shoots are attacked. 

DistrSnUion. 

Dr. Bergroth, who kindly identified this species, writes that it was 
described from Botany Bay, Sydney, and is apparently imported from 
Australia into New Zealand.” In New Zealand it occurs in the Auckland 
(including Waikumete and Henderson) and Nelson (A. Philpott) fruit- 
growing districts. 


Family 6 (17). Cimicidab. 

Cimex lectularius Linn. 

The bed-bug, although introduced into New Zealand by the agency of 
the white man, is very much more widely distributed than the four 
records — ^Pukehuia (North Auckland, in June, David Miller) ; Wanganui ; 
Wellington (January) ; and coastal passenger-steamers — would imply. It 
is practically a cosmopolitan species. 


Family 7 (19). Anthoooridae. 

Individuals of this family are abundant, particularly among dead leaves, 
and in the beards ” or dead hangmg fronds of the large tree-fern Cyathea 
meiullaris (Forst. f.) Sw. None of these presumably endemic species have 
yet been identified. 

Lyctocoris campestris (Fabr.). 

Egg undescribed (Butler, 1923, p. 323). 
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Nymph. 

An intermediate instar — '' ovate, reddish-testaceous, with a clear 
testaceous margin to the whole of the body behind the Wd ; head con- 
vexly triangular, rather longer than broad at base ; pronotum trapezoidal, 
transverse, rather convex on disc and explanate at margins; wing-pads 
quite small ; the whole surface finely punctate and pubescent, except down 
centre of dorsum ; where it is finely transversely striate ; legs and antennae 
testaceous ; tarsi two-jointed, basal joint very short. 

'' Later instar, 3 mm. Similar to the above, but with larger wing- 
pads. The whole body is more or less shiny.” (Butler, l.c.) 

Seasonal Occurrence. . 

In Europe ” the imago is found practically aU the year round . . . 
the indications are that there are specimens which reach maturity at 
various times during the spring and early summer months, although no 
doubt the majority belong to the brood which matures in August.” 
(Butler, l.c.) 

In New Zealand adults and fourth- and fifth- stage nymphs occurred 
together in August. 

HabUat and Feeding-habits. 

In England ” they are found most abundantly in the thatch of hay, 
straw, and bean stacks, and also in the refuse of the stacks and in 
granaries . . . Probably any kind of vegetable rubbish will form a 
suitable nidus for them.” (Butler, 1923, p. 324.) 

” Parfitt found it feeding on the larva of a species of Thrips . . . 
The insect can inflict a sharp prick with its rostrum. Reuter maintains 
that it was originally a vegetable feeder, living in the open, but that, being 
introduced into stables and cattle-stalb with straw, it then abandoned its 
vegetarian habits and became a blood-sucker on both horses and cattle.” 
(Butler, l.c.) 

The writer found nymphs and imagines very common on the white- 
washed walls and roof of a cow-shed, in the b^, and especially in the 
folds of the cow-covers which were taken ofi the anixnals during the warmth 
of the day. They were so abundant that it was difficult to understand on 
what they could be feeding. I think it would have been noticed had they 
been biting the cattle. Most of the cows had a few lice, Trichodet^es 
soalaris Nitzsch, but these were hardly plentiful enough to form the main 
food-supply, even H attacked. In ca]^vity the adults preyed readily on 
green spruce-aphis (Myzaphis abietina (Walk.) ). 


Distribution. 

” Spread all over the Continent and in North Africa and Syria, it inhabits 
also the Oriental, Nearctic, and Neotropical provinces. It is probably also 
one of the commonest Heteroptera we possess in this country. . . It 
has spread even to New Zealand (Buchanan White, 4), and Wollaston found 
it in 0 t. Helena (Buchanan White, 6).” (Butler, {.c.) 

In the New Zealand region it occurs at Aramoho (Wanganui), and on 
Sunday Island, Eermadec Archipelago (W. L. Wallace !). 

In view of its very wide distribution it is difficult to say whether it is 
indigenous here or introduced, but it is probably introduced. 
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Family 8 (22). Gbrkidae. 

Halobates sericeus Each. 

The only known occurrence of this oceanic bug in the waters of the 
New Zealand region was recorded by the writer (1921c, p. 257). In this 
instance six females and twelve males were found on the beach at Denham 
Bay, Sunday Island, Kermadec Islands, by Mr. W. L. Lawrence, in 1908. 


Family 9 (23). Veliidae. 

Some confusion exists between the species, at least two (Mia-ovelia) 
occurring in New Zealand. Until this is clear little, can be profitably 
recorded of their bionomics. 


Family 10 (27). Henicocepualidae. 

Henicocephalus. 

The New Zealand species, of which there are at least two, are being 
revised by Dr. Bergroth. 

Egg. (Te.\t-fig. 6.) 

One egg laid in the middle of January was more or less elliptical, with 
parallel side.s and rounded ends, much longer than thick, and of a 
beautifully frosted white appearance. After preservation in alcohol the 
chorion appear perfectly colourless and transparent with a very faint 
indication of pitting ; this may have been due to contents. The egg was 
fastened firmly by its side to a rootlet. In the course of a couple of days 
it shrivelled completely, showing probably that it was not fertilized. This 
egg was laid by a large specimen from leaf-mould at Ohakune (2,100 ft.). 

Seasonal Occurrence. 

Nymphs have been taken in October, November, and January ; adults 
from December to February. 

Distribution. 

Specimens have been examined from Pokaka (D. Miller), Ohakune 
(T. R. Harris, H. Hamilton, J. G. Myers), and Wellington district 
(T. Cockcroft, G. V. Hudson, J. G. Myers), aU in the North Island ; 
and a smaller species (?) from Reefton, in the Iteuth Island (A. L. Tonnoir). 
The North Island species occurs up to 2,100 ft. 

Miscdlaneous Notes. 

That these bugs are in the habit of flying in ^oups about sunset or 
even in the late afternoon sun, frequently hovering like gnats, is well 
known. Mr. Harris (Jan., 1924) saw several swarms on a cloudy morning, 
and caught thirty or forty examples with one sweep of the net. 

The habitat of the larger common North Island form appears to bo 
only the leaf-mould of the forest-floor. The small South Island form 
collected by Mr. Tonnoir was, on the other hand, found under bark, in 
oonmany with its nymphs. 

In captivity the North Island speoieB throve well in leaf-mould. When 
touched, these specimens would rear up the head and thorax into a 
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vertical position and hold out, wide apart, the powerful first pair of legs, 
with the tibiae bent at about right angles to the femur. With these legs 
striking motions were frequently made. When the winged forms act thus 
the soft membranous hemielytra are bent almost at right angles at about 
one-third from their base. This would be impossible in normal Heteroptera. 

In ordinary walking the long and peculiar head is turned from side to 
side in a way very reminiscent of a mole-cricket (Oryllotalpa), except that 
in the latter it is the prothorax plus head which moves thus. They cannot 
walk up a vertical glass surface. 


Family 11 (28). Nabidae.* 

Reduviolus capsiformis Germ. 

Seasonal Occurrence, 

Adults have been taken from January to April (Canterbury;. 

Host Plants, 

It has been taken amongst weeds ” (W. L. Wallace), on grasses, 
lucerne {Medicago satim L.) and red clover {TrifoUum pralense L.), and on 
a sward of Juncus lampocarpus Ehr., interspersed with Sparganium sub- 
globosum Morong and Cgperus sp. 

Distribution, 

This is the most abundant and widely distributed Nabid in New Zealand. 
Hutton (1898, p. 178, under name Nobis saundarsiy which Dr. Bergroth 
informs the writer is a synonym) gives the range as Auckland to Otago. 
The writer has seen specimens from the Kermadec Islands (W. L. Wallace), 
iKaitaia, Whangarei, Auckland, and Wellington ; and in the South Island 
from Blenheim, Nelson (including Dun Mountain), and Governor s Bay. 

N, capsifomm is an almost cosmopolitan species. 


|Family 12 (29). REDUvnnAE. 

Pirates ephippigera|(White). 

It 8eemsl|to|^efeztremely doubtful whether this Australian species 
occurs in N^ew^^and. Neither Hutton, Buchanan White, nor myself 
saw specimens from this country, nor, apparently, did Kirkaldy. 

Ploiaria huttoni (Scott). 

Eggs, 

Eight eggs were deposited by a female in autunm. Soon after the 
completion of oviposition the female died. The eggs were laid on the 
surface of the oorK stopping the mouth of the tube in which the insect 
was confined. Some were ^lued firmly by their length to the plane 
surface ; others were deeply inserted into crevices in the cork, only the 
collared end visible. 


* Dr. Bergroth informs me that the oorreot orthography ii Nabididae^ 
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The shape of the eggs is shown in hg. 7. Surface without sculpture, 
or with a faint trace of pitting, primai^y smooth, colourless and trans- 
parent, but covered, more in some eggs than in others, with a black soot- 
like deposit, removable without difficulty. One or two eggs were quite 
black and roughened with this material. 

Length, 0*8 mm. ; greatest width, 0*3 mm. 



Fiq. 6,~^HeniooupMua sp. : egg. Fio. l,-^Ploiar%a huikmi : eggs. Fig. 8.-^1 roceUtM 

r%uiiou9 : fifth iiutar. 


Ocouftence and Dutribution. 

I have two specimens, a male and a female, taken by Mr. W. R. B. 
Oliver in a shed at Seatoun, Wellin^n, in April. Hutton (1898, p. 179) 

E ves as localities Auckland and Wemngton. Bergroth (1923, pp. 398-99) 
M recently recorded it from the Island of Juan Fernandez. He states, 
** The occurrence of this wingless. New Zealand species on Juan Fernandez 
is one of the proofs of the existence of an ancient land connection between 
New Zealand and Chile.” 

Ploiariodes rubromaculatus Blackburn* 

Seoiond (kou9r0iice. 

Adults have been collected in November, January, February, April, 
and May. 
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Host Plants and Habitat, 

Thifi species has been beaten from the foliage of Citrus grandis (L.) 
Osbeck (poor*man orange) and from Blechnum jiltforme (A. Cunn.) BUingh., 
clothing a tree-trunk ; but the greatest numbers may secured from the 
dead hanging fronds of tree-ferns, especially Cyathea meduUaris (Forst. f.) 
Sw. and Dicksonia squarrosa (Forst. f.) Sw. The former tree-fern (Plate 81, 
fig. 1) retains much more of its dead foliage than any of the others, and 
shows at all times a heavy beard ofiering splendid shelter for insects of 
many orders, including Lepidoptera (adult Noctuids, Selidosemids, and 
various “micros**), Psocoptera, Diptera {e,g,, Tipulidae), Coleoptera, 
Heteroptera (Anthocorids, Ploiariinae). 

One specimen was foimd in November on the side of a cottage in the 
forest. 

Distrihutwn. 

I have seen specimens from Whangarei and the Wellington district 
in the North Island ; and from Tisbury (A. Philpott), and Moutere, Nelson 
(R. J. Tillyard). 

Bergroth (1923, p. 398). in recording it from Juan Fernandez, writes : 
“ This species is almost cosmopolitan. It was originally described from 
Hawaii, and has since been described under different names from the Fiji 
Islands, California, and New South Wales. Mr. J. Q. Myers has recently 
sent me specimens of it from New Zealand, and Mr. Malloch . . . 
informs me that he knows the species also from the Atlantic coast of 
U.8.A. and from Madeira.** 

There is another species from Nekon, now being described by Dr. 
Bergroth. 


Family IS (31). Tinoidab. 

There is a correction to make in my remarks on this family in New 
Zealand (1922, p. 6). The supposed Tingid mentioned as collected in 
leaf-mould by Mr. H. Hamilton has nothing to do with this family. The 
only New Zi^land species so far discovered is the one recorded in the 
footnote (I.C., p. 6), collected by the writer on sedges in Gollan’s Valley, 
Wellington, 6th February, 1921. I have recently received three addi- 
tional specimens as a generous gift from Mr. G. V. Hudson, who took them 
in the Karori Reservoir Reserve, Wellington, probably from Cassinia 
leptophyUa^ on 8th March, 1924. This species is being described by Dr. 
Bergroth. 


Family 14 (34). Lyqakidab (Myodoohidae). 

This very numerous family includes both leaf-mould-dwelling and 

i >lant-haunting forms, but most of the latter show a decided preference 
or low-growing vegetation. 

Arocatus msticus Stal. 

This beautiful species has not been reared through all its stages, but 
the Hisses Hursthouse have carried it over from ^h instar to imam. 
The following instars ere therefore delimited without absolute certitude. 
(Plate 82, figs. 1—8, and text-fig. 8.) 
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Tranaactims* 


First Instar (Plate 82, fig. 1). — Head, pronotum, and mesonotuin 
blackish-brown ; on metanotum only two lateral heavily chitinized 
triangles are dark ; rest of metanotum and greater part of abdomen 
crimson ; two black scent-gland areas small and elliptical ; genital 
segment black. 

Antennae almost as long as body, hairy ; posterior margin of mesonotum 
straight or very slightly convex, caudad in middle ; rostrum rea^ching 
middle of abdomen. Shape long and narrow ; thorax parallel-sided ; 
abdomen somewhat wider. Length^» 2*1 mm. 

Second Instar, — Similar in colour and proportions ; rostrum reaching 
not quite to middle of abdomen. Length, 2*4 mnu 

Third Instar (Plate 82, fig. 2). — Head, pronotum, mesonotum, and 
appendages blackish-brown ; a narrow median longitudinal pale line 
sharply demarcated down thorax ; dark chitinized sclerites of metanotum 
relatively smaller in extent ; abdomen as in previous instars ; rostrum 
reaching nearly to mid-abdomen ; underside almost entirely red ; exterior 
angles of mesonotum very slightly produced caudad. Length, 3*0 mm. 

Fourth Instar (Plate 82, fig. 3).-^olour as in previous instar. Rostrum 
reaching base of abdomen. Abdomen with row of small depressed black 
spots down each side of dorsum. Hemiclytral pads extending just past 
posterior edge of first abdominal tergite. Length, 4*7 mm. 

Fifth Instar (Text -fig. 8). — Considerably elongated; rostrum still 
reaching base of abdomen ; hemielytral pads nearly attaining middle of 
third tergite. Length, 7*7 mm. 

Some of the nymphs exhibit oligomery of the antennae ; in other words, 
one of these organs may show fewer than the usual number of segments 
together with a lengthening of certain of the segments that remain. In 
view of Butler’s remarks that brachyptery and antennal oligomery are 
associated usually with ground-dwelling habits, the occurrence of the latter 
phenomenon in a practically entirely arboreal species like the present one 
is of great interest. 

Seasonal Occurrence, 

All instars, including adult, have occurred in April, third and fourth 
instars have been taken in March, fifth in March, and imagines in Septem- 
ber, November, December, and April. 


Host Plants. 

Specimens found in early September under the bark of dead kahikatea 
{Podocarpus daorydioides A. Rich.) were probably hibernating. The 
favourite food-plant is certainly Parsonsia, especially P, heterophyUa 
A. Cunn., on which nymphs and adults are always to be found in their 
respective seasons. 

Distribution. 

Hutton (1898b, p. 173) states that the range is from Auckland to Otago. 
The writer has seen specimens from Manakau (D. Miller), Wanganui, 
Waikanae (D. Miller), and Wellington district (T. Cockcroft, J. G. Myers), 
all in the North Islimd. Eirkaldy (1909b, p. 25) writes, A common 
Australian species. 1 have reoonied it fr^ French Pass” (South 
Island). 
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Nysius huttoni F. B. W. 

Life-history, 

At the last ecdysis the cuticle splits along the median longitudinal line 
of the thorax, the fissure extending along the posterior margin of the head, 
and forward between the vertex and the eyes. 

Seasonal Occurrence, 

Adults of this small species have been taken during November to April 
inclusive, with a maximum during the three summer months. Nymphs 
have occurred in March and April, the three older instars in the latter month. 
There is probably more than one brood per year. 


Host Plants, 

N, huttoni occurs on ground herbage and on the ground itself. It has 
been taken from the following plants and grasses : Cassinia leptophylla 
R. Br., Mediccujo saliva (lucerne), and Linum sp. 

All stages were swept in considerable numbers from lucerne. In one 
case, in the Wellington district, they had apparently done considerable 
damage to the crop, which was extremely patchy. The areas of poor crop, 
making up about seven-eighths of the half -acre, were covered with stunted, 
dirty-coloured plants, and the bugs were in evidence, both nymphs and 
adults, on the surface of the soil, which was dusty and drier and conse- 
quently warmef than that of the healthy patches protected by the taller 
and closer plants. The species of Nysius are noteworthy sun-lovers. In 
Blenheim in the previous March large numbers of the bug were swept from 
lucerne ; but here in April (same year) no specimens were obtained by 
sweeping, owing to the insects keeping more to the ground. In the good 
patches of lucerne not a bug could be foimd, either on the plants or on the 
ground. In the stunted areas, on the other hand, they were in largo 
numbers ; and, according to the owner, had been present in phenomenal 
swarms a month previouwy. Although it could not be proved that all the 
damage was attributable to Nysius huttoni, there was no reasonable doubt 
that it had been an important factor. 

Distribution. 

Hutton (1898b, p. 173) writes : “ Canterbury and Otago, common, running 
on the ground in gardens, &c.” Specimens have been collected at Te Fala 
(extremest nor^), ELaitaia, Whangarei, Auckland, Ohakune, Hastings, 
Levin, and Wellington, in the North Island ; and at Stephen Island (B. J. 
Tillyard), Blenheim, and Central Otago, in the South. It is thus widely 
distribute throughout both Islands. ]^rkaldy (1909b, p. 25) has recorded 
it from the Chatham Islands. On the Tararua Range it is plentiful up to 
an altitude of 5,000 ft. 


Nysius davicomis (Fabr.). 

Seasonal Occurrence, 

Adults taken in September in dead kiekie (Freydnetia), and in October 
on more than one occasion tn copula, seem to indicate lubemation in the 
imaginal state. The adult has been collected from September to April 
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inclusive, with a maximum of abundance in January. There is probably 
more than one brood per year. Third-instar nymphs have occurred in 
late summer. 

Host Plants. 

Grasses, Metrosideros scandens Sol., Fuchsia excorticata (Forst.) L., 
Cassinta leptophylla B. Br., and dead foliage of Dacrydium cupressinum 
Sol. and of Freydnetia Banksii A. Gunn, have all yielded tl^ widely 
ranging and abundant species. In gardens it is often extremely plentiful 
on the flowers of garden marguerite (Chrysanthemum sp.). On Cassinid 
it is the flowers that attract it. 

Distribution. 

In the North Island it has been taken at Whangarei, Ohakune ? (T. B. 
Harris), Pokaka (D. Miller), Lake Taupo (E. H. Atkinson), Mount Buapehu 
(Miss Stella Hudson), Hastings, Wanganui, Tararua Bange, and Wellin^n ; 
in the South Island at Stephen Island (B. J. Tillyard), Nelson (A. Philpott), 
Gre 3 rmouth (B. Helms), Dun Mountain, Motue^ (T. Cockcroft), Dunedin 
(W. G. Howes), and Lake Wakatipu (G. V. Hudson). Hutton (1898 b, 
p. 173) writes, Auckland to Ota^ ; common in Auckland, in gardens.” 

On the Tararua Bange (Mount Hector) it ascends to the highest level — 
viz., 5,000 ft. Miss Stella Hudson (1922, p. 94) found specimens on a 
glacier on Mount Buapehu at an elevation of 7,500 ft. under circumstances 
which may be described in her own words : — 

” On January 11th, 1922, during an attempted ascent of Buapehu, a 
slightly active volcano, 9,000 ft. high ... I had the good fortune to 
observe many hundreds of insects stranded on a glacier at a height of 7,500 ft. 
Five orders were represented among the insects thus seen. They were all 
lowland forms, and must either have been blown up from the surrounding 

E lains, or, as I think more probable, were migrating across country. It 
as been previously observed that insects occasionally congregate on 
mountain-tops during migration. Buapehu is the highest summit in the 
North Island, and is surrounded by many miles of undulating forest and 
tussock-clad coimtry, practically in its primitive condition, and ranging 
from 2 (XX) ft. to 4 000 ft. in height above sea-level. It thus seems highly 

F robable that insect swarms should occur on this mountain. At first sight 
thought the glacier was covered with fine dust, but on a closer examination 
the * dust ’ proved to be minute dipterous insects.” 

The other orders represented were Coleoptera, Lepidoptera, Odonata, 
Perlaria, Trichoptera (plus the two previous listed as Neuroptera), and 
Hemiptera. The deposit apparently consisted entirely of winged insects. 
The writer is inclined to agree with the first suggestion made— that the insects 
were blown to this unaccustomed elevation by the wind. 

Nysitts anceps F. B. W. 

Seasonal Oocurreme. 

Imagines have occurred from August to November, January, and March. 
The August specimens were hibernating under bark. 

HoH Plants and Habitat. 

It is uhualty swept from grasses and rushes. One specimen was taken 
in a house. Hibernating adults have been found under bark of Uae-gum 
(BuoalypSus globulus Lalw.). 
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Plats 81. 



fj?. B, photo, 

Fia. 1. — CJrove of mamaku {Cyaihea tneduJlario), 



I J, a. Mportt photo, 

Fia, 2. — ^Rushetf or wiwi (Juncus ^ffksuo), in pasture* 


Foot p, 09$.l 
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Plate 82- 



.(If. D. Md mnd H* Drokt, ptMo. 

Fios. 1-^. — AroeaUu rusticus : I, first InstAr; 2, third (Y) instar; 3, fourth instar. 
S^os. 4->5. — Orihota niffric^ : 4, intermediatcl ihftar ; 5, fifth instar. 

Fio. 6 . — Margareia dtminiea : Intermediate instar. ^ 
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Distribution, 

The only Noiiih Island specimens seen by me were collected in the 
Wellington district, where it is not uncommon. In the South Island it 
has occurred in Canterbury (Hutton), and more specifically at Little River 
(T. Lee), Darfield (J. G. M.), Governor’s Bay, Timaru (J. W. Campbell), 
Stephen Island (R. J. Tillyard), and Greymouth (R. Hdms). 

Miscellaneous Notes, 

This species appears invariably to be brach 3 rpterous. I have seen no 
variation in this condition towards either longer or shorter hemielytra. 


Nysius spp. 

Four or five species of this genus are in the hands of Dr. Bergroth for 
description. 

One species, very common in the Wellington district, js confined 
apparently to tauhinu, or cottonwood (Cassinia leptophylla *R. Br.). 
A second species is specially attached to RaouU tenuicaulis Hook, f., and 
has been collected on the Tararua and Rimutaka Ranges from sea-level up 
to 4,000 ft., and at Arthur’s Pass up to 3,800 ft. Adults occur also on the 
flowers of Angdica montofM (Forst.) Cockayne. In September incalculable 
thousands were found clustered on the summit of Mount Matthews (lower 
Rimutakas, 3,000 ft.) beneath stones and under the boards of the old and 
broken trigonometrical station. In November the bugs were swarming on 
the open flowers of Raoulia lenuicauUst many being found in copula. These 
two facts indicate hibernation in the adult stage. Towards the end of 
December and during January all stages of nymphs are abundant on the 
same Raoulia plants. The bugs run actively on these mat-plants and over 
the sun-warmed stones between them. 

A third species of Nysius appears to be purely subalpine in distribution. 
It has occurred at Arthur’s Pass from 2,600 ft. to 3,500 ft., at Lake 
Wakatipu (G. V. Hudson), and at Gouland Downs (2,500 ft.) (R. E. 
Grimmett), in November, December, and January. It is very abundant 
on the flowers of Cdmisia ooriacea (Forst. f.) Hook, f., and in December 
may be found in copula in this situation both during the day and at 8 p.m. 
At night they were extremely sluggish and gave every indication of 
spendi^ the night in these great flower-heads. 

One undescribed species, much smaller than the other described New 
Zealand species, has been found on Junous at Ashburton (South Island) 
by Mr. W, W, Smith. 

Metagerra obacura F. B. W. 

Seasonal Occurrence* 

Adults have occurred in July, October to January, and in April, with one 
maximum of abundance in October and another in January, lliere may 
therefore be two broods per year. The conditions of life in such a 
cryptoaoic species are probably very uniform, and tiie influence of the seasons 
perhaps not great. 

Bod Plants and Habitat. 

It is rare for this little species to occur anywhere else than in the leaf 
mould of the foreat-floor, where it is one of the most plentiful species ; but 
it has been taken also on Qabma sp., on MuMenbeoloia sp., and on ferns. 

16— Trans. 
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Distribution, 

Owing to its cr 3 rptozoic habitat this bug is probably overlooked in many 
localities where leaf-mould has not been sifted, and the range is almost 
certainly wider than the present records indicate. In the North Island 
it has been taken at Ohakune (T. R. Harris), Porirua, and Wellington dis- 
trict ; in the South Island at Otira (T. Cockcroft), and in Canterbury 
(Hutton). Dr. Bergroth has received it from Greymouth, on the west coast, 
where it was taken by the late R. Helms. 


Orfhoea nigriceps Dali. (Plate 82, figs. 4, 5.) 

Nymphs, 

An Intermediate Instar (Plate 82, fig. 4). — Head black, eyes dark reddish- 
brown ; pronotum black with two yellow spots at middle of posterior 
border, edges paler ; mesonotum blackish with two yellow spots on middle 
of fore-border, two smaller laterad of these and two on posterior border ; 
a very narrow but distinct median longitudinal pale line on mesonotum ; 
hemielytral pads reaching posterior edge of metanotum, blackish with 
paler edges externally ; metanotum black with two yellow spots at middle 
of hind-border and a continuation of pale median longitudinal line of 
mesonotum. Abdomen with three dark scent-gland areas separated by 
zones tinged slightly with reddish ; connexivum marked with one large 
pale spot in each segment ; rest of abdomen maroon-brown with a pleni- 
tude of clear pale roundish spots ; second abdominal segment with two 
parallel dark-brown lines along posterior margin. Antennae long, pale 
orange except proximal half of first segment and whole of last, which are 
infuscated. I^egs infuscated, but pale at joints, distal two-thirds of tibia, 
and first tarsal segment ; fore-femora very thick. Under-surface with 
region of gula and of coxae whitish, rest of head and thorax black except 
edge of latter; abdomen brownish, mesally pale-yellowish and laterally 
very dark with pale spots as on dorsum. Rostrum pale with black 
terminal segment, reaching intermediate coxae. Length, 2 83 mm. 

Late Insiar (Plate 82, fig. 6). — Head, antennae, and pronotum as in pre- 
vious instar ; mesonotum with two triangular pale spots on fore-border 
continuous with those on hind-border of pronotum, and outside these two 
yellow vittae commencing on fore-border and converging caudad almost to 
meet on hind margin ; outside these again two longitudinal vittae and 
finally two further ones confluent with the thin pale outer edging of the 
pads ; hemielytral pads with pale-yellow vitta on inner (dorsal) edge ; 
metanotum as far as visible resembling that of intermediate instar ; abdomen 
with scent-glands areas relatively larger. 

Fore-femora very stout, pale at base, then piceous, and finally pale red 
diatally ; second femora similar in colour but very much thinner ; rostrum 
barely reaching intermediate coxae. Length, 3*41 mm. 

fg 

Seasonal Occurrence. 

The dominant instar at Auckland in February was the fifth. At this 
time adults and fourth-instar nymphs were not uncommon, while a few 
third instars were seen. Imagines have occurred in August, September, 
Febrtutty, March, May, June, and July. Those found in May and July 
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were hibernating at the bases of J uncus effusus L., in eompany with 
nymphal ticks (Haemaphysalis Irispinosa Neumann) ; many more of the 
bugs being present in the later month. In June wintering adults were 
found in the crowns of strawberr)^ - plants, while in August they were 
plentiful in the tightly rolled dead leaves of Phormium tmaz Forst. — a very 
secure shelter. 


Host Plants, 

This species is nearly alwa 3 r 8 about low herbage or on the ground 
itself, although the Kermadec record is from Coprosnia sp. (W. L. 
Wallace). The writer has collected it on strawberry (Fragaria vesca L.), 
Phormium tenaxy Juntas effusus, and especially the early stages in great 
numbers on a dense dark>green sward of J uncus lampocarjms Ehr. inter- 
spersed with Sparganium suhghhosum Morong, a species of Cgperus, and 
Lotus major Sm., Bulbilis daciyhides (Nutt.) Raf., and Polygonum persi- 
caria L. It would be difficult to discover whether it was restricted to any 
one plant in this association. 


IHstrihution, 

Hutton (1898b, p. 174) gives the habitat as Auckland. Kirkaldy 
(1909b, p. 26) writes, “ also recorded from the Hawaiian Islands, Tahiti, 
and the Philippines. The synonymy of this species is perhaps a little 
doubtful. 1 have recorded the var. inornata (Walker) from Chatham 
Islands.** The writer has seen specimens collected at the Kermadec 
Islands (on Sunday Island) by Mr. W. L. Wallace. 

So far as the New Zealand mainland is concerned, it is apparently confined 
to the North Island, in which again it is abundant only in the northern 
portions. In the North Auckland Peninsula and in the vicinity of Auckland 
City it is plentiful, but outside these limits it has occurred only at Grey- 
town and Wellington (one straggler floating on a pool of water). 

Writing of Hawaiian conditions, Kirkcaldy (1907a, p. 246) remarks, 
“ P. B. White, on Blackburn*s authority, states that this species does not 
occur below about 1 ,000 ft. above sea-level, but that was probably a mistake 
then, and certainly is so now, as it comes at night to light in houses from 
sea-level upwards.*’ 


Targarema stall F. B. W. 


Seasonal Occ\irrenoe, 

Adults have occurred in November to March inclusive, with an over- 
whelming maximum of abundance in January, during which month pairing 
has been observed (I. H. Myers). 

Host Plants, 

T, stall may be beaten from a number of shrubs in the undergrowth of 
the forest. Specifically, it has been taken on Leucopogon fasciculatum 
(Forst. f.) Diels, on Noihofqgus Solanderi (Hook, f.) Oerst, and in great 
abundance on the flowers of Wemmannia rocemosa L. 

One pale, soft, recently-emerged specimen taken at Ohakune in leaf- 
mould may indicate this material as the nidus of the immature stagw. 

le* 
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Tranaa/ciiona. 


DiHrQmtion. 

Hutton (1898 b, p. 174) mentionfl the range as Auckland. The writer’s 
material has come from Whangarei, Ohakune (T. R. Harris, 2,100 ft.), and 
the Wellington district; so that it is probably generally distributed 
throughout the North Island. 

Miaoellamoua Note. 

Targarema sp. nov.*’ in the Hutton collection at Canterbury Museum 
is a Mirid. 


Margareta dominica F. B. W. (Plate 82, fig. 6.) 

An Intermediate Inatar (Plate 82, fig. 6). — Head and thoracic nota 
blackish-brown, rather hairy ; a very narrow pale line along middle of nota ; 
abdomen brick-red slightly brownish basally ; three almost equal scent- 
gland areas each divided into two by white lines parallel with or equivalent to 
segmental margins; antennae brownish, darker distally; legs brownish, 
femora darker; rostrum infuscated at tip, almost reaching middle of 
abdomen ; abdomen beneath brick-red with a blackish patch towards apex. 
Length 2*95 mm. 

Seaaonal Occurrence. 

All stages of nymphs have occurred on the food -plant in January. 
Adults have been collected from December to February inclusive. There 
is probably only one brood per year. 

Boat Planta, 

The whole life-history appears to be passed on Oahnicy usually and 
possibly solely on 0. xanih^arpa Hook, f., from the shining dark-brown 
fruits of which it is extremely difficult to distinguish the bugs when seeds 
and insects fall together into the net. 

Distribution. 

Hutton (1898b, p. 174) gives the range as Auckland. I have seen 
specimens from Aucluand (C. E. Clarke), Tararua Range, and the Wellington 
dutrict (T. Cockcroft, J. G. Myers). On the Tararua Range it ascends 
to 4,600 ft. and 5,000 ft. 


Taphropeltus putoni (F. B. W.) Bergroth (= Scolopostethus F. B. W.). 

Seaaonal Occurrence. 

Only the adult has been collected, and this in August, and from 
October to March inclusive, and in It has been found wintering 

at the bases of Juncua effuaua L. and Bromua unioloidea H. B. K. It is 
most plentiful at midsummer, but is not collected in large numbers. 

Host Planta^ 

Fuokaia eoicortioata (Forst.) L., Junaua effuauay and Bromua unidhidea 
have yielded this species. It ooours in sweeping mixed berime and 
undergrowth, but never plentifully. 
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DieifilnjUion. 

Hutton (1898 b, p. 175) gives the habitat as Auckland. It is probably 
generally distributed throughout the North Island, as I have examined 
material from North Auckland (Eaitaia), Ohakune (2,100 ft., T. B. Harris), 
Levin, and the Wellington district. 


C 3 rmodeina sp. 

Seasonal Occurrence^ 

Adults have been taken in August, December, and February in the 
sweeping-net, and in May and July in winter quarters at the bases of 
rush-clumps, whore they were most abundant in the later month. 

Host Plants. 

Meadow-grasses, especially Bromus unioloides H. B. E., are favoured. 
In winter the bases of J uncus effusus L. afford them shelter, in company 
with nymph ticks {HaemaphysalM bispinosa) and other hibernating Arthro- 
pods. 

Distribution^ 

This undescribed species, for the generic location of which I am indebted 
to Dr. Bergroth, has been collected in North Auckland (Eaitaia), Wanganui, 
Levin (Weraroa), and Waikanae. 


Family 15 (35). Neibidae. 

Neides wakefieldi F. B. W. 

Seasonal Occurrence. 

This by no means abundant species has been taken in December and 
April. I have seen only adults. 

Host Plants. 

The writer beat a single specimen from masses of creeper on the edge 
of a clearing in kahikatea forest at Wanganui (Long-acre). Mr. J. F. 

' Tapley took numerous examples by sweeping grasses and other herbage. 

Distribution. 

Hutton (1898b, p. 172) gives Wellington as the locality. My specimens 
came from Wanganui, and from Governor’s Bay, Canterbury (J. F. Tapley). 
It seems to be very rare in the North Island. 

Miscellaneous Notes. 

Buchanan White (1878, p. 31) writes : It is very probable that this 
is an apterous form of a dimorphic species — dimorphism being not infrequent 
in this family, though the species are rarely so brachypterous as in this 
instance.” It should be noticed that Buchanan White’s term ” apterous ” 
is incorrect as applied to this species, of which all individuals save one 
examined by me, in both sexes, possess diort h 0 mielytra--*extending, it is 
true, only a third of their own length past the base of the abdomen. The 
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Transactions. 


single specimen exhibiting a different condition has well-developed hemielvtra 
extending past half the length' of the abdomen, and hind- wings reacning 
about half-way down the abdomen. The hemielytra in this case are less 
punctate than in the brachypterous form. This condition is only relatively 
macropterous, since flight would be quite impossible. There can be no 
doubt that brachyptery is the normal condition. 


Family 16 (37). Pyrrhocjokidae. 

The single species of the family, Dindymus versicolor H. 8., recorded 
from this country by Kirkaldy (1909b, }>. 29), has probably not become 
established. So far as the present writer knows, Kirkaldy’s single specimen 
of this common Australian bug is the only one known from Mew Zealand. 


Family 17 (39). Aradidae. 

The very numerous representation of this family both in species and in 
individuals in this country has been noticed in the general account. 
These bugs are said to subsist on fungi, but their feeding-habits have not 
yet been definitely ascertained. 

Aradus australis Erichs. 

Seasonal Occurrence. 

Only adults have been collected, and these all in February, except for 
three occurrences in November, December, and January. February 
appears to be a flying-period, during which the bugs may be found in the 
most unlikely places— in houses, on windows in cities, and often in large 
numbers in spiders’ webs. 

" Distribution. 

Hutton (1898 b, p. 175) states that it occurs in Otago and Canterbury. 
1 have specimens from Fokaka (D. Miller), Ohakune (2,100 ft., T. R. 
Harris), Paraparaumu, and Wellington. 

Kirkaldy (1909b, p. 25) writes, also from Australia, Tasmania, and 
New Caledonia. I have recorded it from Chatham Islands.” 

Ctenoneurus hochstetteri (Mayr). (Plate 83, fig. 1.) 

I have elsewhere given a brief account of the life-history of this 
abundant species (Myers, 1921a, pp. 235-37, figs. 1-5 and pi. 44). For 
details reference must be made to this paper. 

The egg is 1} mm. long, elliptical, and pure-white, the surface hexagon- 
ally punctate. “ The ova are deposited promiscuously or in patches on the 
bark or portions of the trunk, and are gummed lightly by the long axis 
of the eg^.” At fiatohing the chorion splits along two-thirds of one side 
to the end, with one or two transverse fissures not extending more f^n 
half-way round the egg. 

The first instar ^late 88, fig. 1) is white or colourless except for a 
yellow scent-gland area. l%e second inet^r shows little structural change ; 
W colour appears as a dark grey bn the head ” and as grey markings on 
the dorsum. 
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** The subsequent nymphal history is marked by an enormous increase 
in the size of the body relatively to the length of the appendages ; by the 
appearance of spines on the lateral margins of the head ; by the growth of 
tubercles and spots on the posterior margins of the abdominal segments ; 
by the increase of granulation over the whole dorsal surface ; and, above 
all, by the gradual curving of the mesonotal and metauotal posterior 
margins with the formation of wing-pads. . . The compound eyes of the 

second and subsequent instars are brilliant red.'* 

There are indications that C, kochstetteri passes through more than five 
stadia, but this needs further investigation. 

Seasonal Occurrence, 

Eggs and all stages of nymphs have occurred in September, inter- 
mediate ones in April, and fairly advanced nymphs in June and July. 
Eggs have hatched as late as April. Adults have been collected in June, 
July, September, October, December, January, and April. In 1921 I wrote, 
** Individuals of most instars are found throughout the season.*’ There 
is thus an indication that breeding goes on throughout the year, not greatly 
affected by seasonal change. 

Host Plants and Habitat, 

This, our commonest Aradid, is found most often under the bark of 
dead trees, including Beilschmiedia tawa (A. Cunn.) Benth. and Hook, f., 
Weinnuinnia racemosa L., and the introduced Vlmus campeMris Smith and 
Eucalyptus globulus Labill. Probably any loose bark is suitable. 

Distribution, 

Hutton (1898b, p. 175) gives the locality as Auckland. My specimens 
were taken at Kaitaia, Wanganui, Levin (Weraroa), Tararua Range, and the 
Wellington district, in the North Island ; and at Mount Arthur (T. Cock- 
croft), Blenheim (W. Purdie), and Governor’s Bay (J. P. Tapley), in the 
SoutL 

Miscellaneous Notes, 

The abundance of this species, especially under tawa-bark, is often 
phenomenal, and their odour most pronounced. They are said by bushmen 
to bite like bed-bugs {Cimex), 

In December, in North Auckland, a few individuals were found flying 
at midday in hot sunlight. This seems to point to a wandering period 
similar to that of Aradus australis, though the migrations are probably 
not so extensive. 

It may be of interest to note that imagines of C. kochstetteri are sometimes 
found carrying several first- or second-instar nymphs on their backs and 
sides. Considering the gregarious habit of the species, perhaps we should 
rule out maternal solicitude as an explanation ; but it is significant that 
these young nymphs apparently do not cling to older nymphs which closely 
approach imagines in sue. 

Walker (1868, p. 137) described a specimen of the common large black 
Blaltid, Platyzostma noffoe-zealandiae (Brunner) (= Periplaneta fortipes 
Walker), as feeding on bugs under the bark of trees. The bugs mentioned 
would. probably be Ctenoneurus kochstetteri. 
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Aneurus brouni (F. B. W.). (Plate 83, figs. 2-6, and text-fig. 9.) 

Eggs. (Text-fig. 9.) 

The eggs are somewhat elliptical, with three chorionic projections at 
the micropylar end and apparently no sculpture. They thus differ much 
from the sculptured but simply elliptical ova of C. ho^stdteri. They are 
pure-white. Length, M mm. 

Nymphs. 

Second Instar (Plate 83, fig. 2). — Cream-coloured with brownish areas 
of higher chitinization ; these sclerites are distributed as shown in the 
figure ; last joint of antennae infuscated ; eyes red ; scent-gland, which 
is apparently single, showing red through the thin dorsal cuticle ; general 
shape long oval, broadest posteriorly. Length, 2*0 mm. 

Third Instar (Plate 83, fig. 3). — Like second except that the head is 
more acutely angulate and the appendages relatively smaller ; a slight 
curving of the mesothorax caudal margin is discernible. Length, 2-8 mm. 

Fourth Instar (Plate 83, fig. 4). — Mesonotum greatly enlarged. Length, 
3*3 mm. 

Fifth liMtar (Plate 83, fig. 5). — ^Great development of wing (hemielytral) 
pads. Length, 3*9 mm. 

Seasonal Occurrence. 

Eggs and practically all nymphal instars, together with adults, were 
found in July. Imagines have been collected also in the months from 
November to January inclusive. 

Distribution. 

This is not a common species. It affects the same subcortical habitat 
as C. hochstetteri. 

Hutton (1898b, p. 176) records it from Auckland. The writer has 
specimens from Ohakune (2,100 ft., T. R. Harris) and Wellington district 
(T. Cockcroft, J. G. M.) in the North Island ; and from Mount Arthur 
(T. Cockcroft, elevation not noted) in the South. 


Family (40). Soutbllkridae. 

The records of New Zealand specimens of the Australian bugs OaUi- 
phora imperialis (Fabr.) and Scutiphora pedioeUata Kirby are probably 
incorrect. If not, then nothing more than the merest stragglers could 
have been taken here, since neither species is established, nor has either 
been collected in New Zealand since. The supposed Scutellerine nymph 
recorded^ by Eirkaldy (quoted by Alfken, 1904, p. 683) is undoubt^y 
one of the instars of Zangts amyoli. 


Family 18 (41). Pentatomidae. 

The Australian species ZKemsaia immarginata (Dali) and PoecOomeHs 
granis (Fabr.), and the European Soioooria hdferi Keber, have bew 
recorded from New Zealand, almost undoubtedly in error. Netara viridula 
is also very doubtful as a New Zealand species. Including the recently 
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discovered brac}i 3 rpterous spiles, there are thus only eight Pentatomidae 
occurring in the Maorian region — a truly remarkable paucity. 

Hart (1919, p. 158), writing of North American forms, states that most 
bugs of this family are single-brooded, and many hibernate as adults. 
Tl^ applies also to the New Zealand species so far as known. 

Butler (1923) and Reuter (1912) seem to imply that all the eggs of this 
family are operculate. In the New Zealand species there is, however, a 
sharp distinction between the eggs of Pentatominae and Asopinae on the 
one hand and those of the Acanthosomatinae on the other. The latter 
are beyond comparison simpler, usually spheroidal, pale-coloured, with 
non-pigmented, practically unsculptured chorion and no operculum ; 
hatching takes place by a more or less even splitting of the chorion, and 
there is no egg-burster. In all these respects the ova of the two Acantho- 
somatines, Rhopalimorpha and OnoaoontieSy are much alike. Such a rela- 
tively unspecialized egg agrees well with the theory that the subfamily 
in ^estion is primitive. 

The eggs of the other two subfamilies mentioned, as exemplified by 
the species Zanf/is amyoti, Dictyotua caenoaus and CemuUulus nasalis, bristle, 
however, with specializations. The chorion may be brilliantly coloured 
and heavily sculptured, an operculum is present, often surrounded by 
pedicellate chorionic processes, varying in number with the species, and 
for forcing up the operculum at hatching a membranous appendage within 
the egg is provided distaUy frith a heavily chitinized T-shaped or anchor- 
shaped egg-burster. In structure generally the ovum of Dictyotus stands 
intermediate between that of Zangis and Nezara on the one hand and 
that of Cenmlulua and OechaUa — the two Asopines— on the other. 

The n 3 rmphs of New Zealand Pentatomidae are sufficiently like their 
parents, and the species are so few, that specific identification of immature 
instars should be easy, The only ones which can possibly be confused 
are those of Cermalulua naaalis and Zangis amyoH in the very early 
stages, and to a less extent in the later. Always, however, the stout 
carnivorous Asopine beak of the former will distinguish it at a glance. 

Oedialia consocialis (Boisd.)* 

Life-hisUmf. 

Nothing is known under New Zealand conditions. In Australia 
Froggatt (1907, p. 330) writes : They lay their rounded glassy eggs in 
patches of about a dozen on the foliage, and the freshly emerg^ bug is 
dark brown and flattened in form. The adult bug vanes very much in 
size/* Eirkaldy (1907 b, pp. 141-42, 1) has described and figured the 

egg of the cloiiely relate Oeohalia griaea (Burm.) in Hawaii. It bears a 
considerable resemblance to that of Cemalnltia naaaliSy described below, 
but is more rounded, has '*a circular row of about fourteen short black 
teeth on the operetdum,** and the sides ** reticulated with granules.” 

Seaaonal Oocimranoe* 

This species is very rare in New Zealand, The writer has seen four 
specimens, one taken jn October, two in March, and one in April, 

\ 

* Two spsoitiioiis of a new bisok braohypterous Pentatomid were taken by Miss 
fitella Hudson in alpine m ea d ow, at about 3,500 ft,, on the slopM of Mount Aurum, 
near lake Wakatipu, in Januaiy, 1021. They are being deioribkl by Dr. Bergrotb. 
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Boat Plants and Feeding-habits, 

In AuBtralia, OeohaUa is (at least partly) carnivorous, preying on the 
larvae of Phdlaenides glycine (the vine-moth) and of GdUrucella semijniUata 
(the fig-leaf beetle) ’* (Eirkaldy, 1909b, p. 24). It has been taken in New 
Zealand on pear and Rubus fnUioosus L. (blackberry). A specimen from 
the latter was placed in a tube for some days with three live vine-hoppers, 
Scohfpopa australis (Walk.), but of these insects it took no notice at alL 
On one occasion it ejected with considerable force a mass of foamy yellow 
excreta, which formed a circular patch, 3 mm. across, on the side of the 
tube about i cm. away. Froggatt (1907, p. 330) states that it- feeds on 
several species of cutworms. Kirkaldy (1909a, p. 82) states that it is 
carnivorous. He proceeds to quote Bergroth to the effect that it se 
nourrit des cadavres de divers animaux.*' Mr. Cockcroft found two adults 
on plants of Cosmos sp. in a garden at Hamilton. 

Distribution. 

Hutton records it from Auckland (1898b, p. 109). My records are 
Auckland (D. Miller), Hamilton (T. Cockcroft), Wairoa, H.B. (J. 6. Myers), 
and Nelson (A. Pliilpott). 

“ The record from the Philippines is almost certainly a mistake 
(Kirkaldy, 1909b, p. 24). Its headquarters are evidently Australia and 
Tasmania. 


Cermatulus nasalis (Westwood). (Plate 83, figs. 6, 7 ; Plate 84, fig, 1 ; 
and text-figs. 10-13.) 


On the 3rd November, 1922, just at the lower edge of beech {Notho- 
fagus) forest, eggs were found on the under-surface of a single blade of a 
tall culm of sweet vernal {ArUhoxanthum odoratum L.), which was bearing 
an inflorescence still green through growing in the shade of the beeches, 
and which carried below the attachment of its single leaf about twenty- 
two egg -nests of the common cicada, Melampsalta cruentata (Fabr.), 
crammed with ova. The leaf was horizontal, and the Cermatulus eggs 
were arranged in three rows, a little nearer base of leaf than apex, and all 
parallel with the long axis of the blade. In one row wore fifteen eggs, in 
the next sixteen arranged alternately to those of the contiguous first row, 
and three only in the third row, closely applied to the second near its 
end. The batch thus contained thirty-four egm, all of which appeared 
to be solidly glued to the support and to the adjacent eggs, both of their 
own row and of the next rows. 

A second batch was deposited on the leaf of a fruit-tree at Pukekohe^ 
and contained a dozen egm in a compact group. A third cluster which 
I refer to this species, aim which came from the neighbourhood of Christ- 
church, consisted of two close rows on a slender twig, with about ten ova 
in each row. 

The shape of the egg iS oblohg 6r cylindrical, with parallel sides and 
flattish roUlided ends. At the ed^, where the perpendicular sides merge 
into the top, or ope^um, is a circle of black spinous chorionic processes; 
twelve or fourteen in number, -arrar^fed -at more or less regular intervals. 
Each process bears a thin inwardly-arching pure-white opaque pedicel, 
carrying at its extremity a rounded or pear-shaped knob of similar wmtenesa 
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and opacity. In many the pear-shaped end, or even the whole pedicel, 
had been broken off. Often a whole circle is damaged or broken. 

Height of egg, 1*3 mm. ; diameter of operculum, 1 mm. 

The colour is a pure and beautiful metallic gold. The surface is 
covered with a very faint hexagonal reticulation. 

Hatching : The operculum usually remains covering the opening of the 
empty egg-shell, and the egg-burster protrudes from beneath its edge. 

Nymphsi 

First Instar. — The general appearance is black with two bright-yellow 
spots. Head, thorax, legs, antennae, most of connexivum, odorUerous 
orifices all shining-black ; terminal portions of all antennal segments 
pale-reddish ; abdomen dark-reddish, almost black to the naked eye ; a 
bright-yellow spot extending on each side of first odoriferous orifice and 
occupying the length (cephalo-caudally) of at least two segments ; two 
similar but very indistinct and paler spots at extremity of abdomen. 

Fifth Instar. — Considerably longer than broad, coppery black relieved 
with cream-coloured spots and marks. Head completely black ; thoracic 
nota black with narrow edging of cream ; base of abdomen, between wing- 
pads and scutellum, cream, forming thus two conspicuous cream-coloured 
spots about middle of body ; dorsum of abdomen occupied chiefly by a 
considerable swelling spot of black containins odoriferous orifices ; on each 
side of this arc cream-coloured areas speclded with black and extending 
to black edges, where connexivum exhibits a wide orescent of cream-colour 
in each segment forming an interrupted continuation of cream edging 
of thoracic nota. Under - surface blackish - red ; whitish between coxae; 
rostrum almost black, but distal hjalf, except actual tip, somewhat paler 
than the rest; antennae very characteristically mark^ — first segment 
short and black, second pale red with black tip, third with proximal half 
pale red and distal half black, fourth black except a very small pale-red 
portion at base. Tibiae with a wide band of white near middle (narrower 
in first pair of legs) ; remainder of leg black. . 

In a slightly smallef speomen, evidently belonging, however, to the 
same instar, the areas mentipn^d abpye on each side of odoriferous openiiigs 
are not wholly cream-coloureid, but bkokish except caudaUy, where there 
is a cream-coloured spot on each. 

Lfjfs^iistoryi 

1. Bggs found, 3rd Decenihef^ 1922 ; hatched, 16th December ; first 
eedysis, 27tb December. 

2. Eggs found, 19th November/ 1923 ; hatched^ 24th November ; first 
ecdjmis, 2nd December. 

3. Fifth instar found, 17tb Decemberi 1923 ; last eedysis, 5th January, 
1924. 

On hatching, the ^ung clustered together in a close body on the opposite 
side of the lem to the egg-mass. Later they grouped themselves together 
on the stalk. Thev seem^ never to feed. The second instars, as soon as 
thev hatched, crawled about actively, but were killed later, probably by the 
cola weather at Arthur’s Pass, whither the writer had travelled. Perhaps 
under the influence of edd they had begun to cluster like the fi^ instars, 
but could always be stirred to swarming activity, like larval ticks^ by the 
warmth of one’s hand. 
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At the laet ecdysis the notal split does not extend to posterior border 
of mesonotum, whereas in Zangis cmyoii it includes the whole of the 
metanotum as well. 

Seasonal Occurrenoe. 

Eggs have been found in November and early December, first instar 
in January (South Island), second instars in December and January, third 
instarS in December, fourth instars in January and March, fifth from 
December to March, and adults from August to March and in May. 

In the last month mentioned, Mr. T. Cockcroft found an adult under a 
log, in which situation it was probably hibernating. The indications are that 
Cermattdus nasalis passes the winter as an adult, and that it produced one 
brood per year, like many other Pentatomidae whose life-history is more 
fully known. 

Host Plants and Feeding-habits. 

Plants function chiefiy as shelter and hunting-ground for this typical 
carnivorous species. Hutton (1898b, p. 170) mentions that it occurs 
** generally on trees.’’ The writer has taken it from the following plants: 
MvM^fnbechia australis, mixed undergrowth of Nothofagus forest, Ca/rex sp., 
Anlhoxanthurn odoratum L., and flowers of Metrosideros scandens (white rata). 

As with many predaceous insects, specimens are usually few and far 
between. On one occasion, however, the writer found the ^h instar very 
plentiful on Muehlenbeokia australis heavily infested with the Ricaniid 
Soolffpopa australis and an unnamed large green B 3 rthosoopid. The 
abundance of these Homoptera, which, especially in their nymplml stadia, 
probably formed the food of CemuUulus, was to be gauged by the fact that 
the foliage was black with fungus growing on the honeydew secreted by 
these hoppers. 

In captivity the older instars throve amazingly on a diet of “ pear- 
slug ” — ^the larva of the pear and cherry saw-fly {Eriooampoides limadna 
(de Qeer) ). Broun (1896, p. 9) has seen the same larvae attacked in nature ; 
the rostrum of the bug, according to this observer, beiim often thrust throi^h 
the leaf into the ** slug ” from below. The caterpillars of the following 
Nootuid moths are devoured : AgrtAis ypsdon Rott., Oirphis unipunota 
Haw., Hdiothis obsoleta (Fabr.), and Perseotania composita (Guen.). Their 
pupae ma^ also be destroyed. A large larva may be sucked, but not 
emptied till a second meal some hours afterwards. Even the common 
cicada, MdarnpsaUa cruentala (Fabr.), has been known to fall a victim 
to tile adult Cermaiulus (see Myers, i92lB, p. 240). That such powerful 
and wary prey can be mastered indicates a high degree of skill in the bug’s 
method of attack. 

The food of the early instars is unknown. A first or second instar 
remained alive and apparently healthy for six days in a closed tube with 
nothing but a few leaves of Coprosma rhamnoides A. Ounn. At the end 
of the period, moreover, its abdomen looked quite swollen as though with 
food, so it mav have token to a vegetable met — althoim^ of course, the 
first instor in the normal course of events rarely feeds, jinallv some sow- 
thistle covered with aphides was introduced. Over this the bug crawl^ 
energetioally, plviag its antennae vigorously^ and often stopping to top 
the surface oi the leaf with these organs. The rostrum meanwhile, often 
held in a porrect position, kept up an incessant dabbing motion. Frequently 
it atappM and drew its antennae very deliberatdy through the basal 
portions of the apposed fore-torsi. Ocoasidnally the rostrum was cleaned 
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in precisely the same way. No notice was taken of the aphides, but the 
honeydew with which these insects bespattered all surroundings may have 
been tasted. In two days the bug was dead, apparently entangled in the 
now sticky leaves. 

Kirkaldy (1909a, p. 82) writes : “ 1 have . . . recently received some 
nymphs of . . . Cermatulm vasalis with caterpillars of Asaphodes 

megaspilata (on Leptospermum scoparium) attached to their beaks, from my 
friend Mr. George Howes, of Wellington.*’ 

That the species may turn occasionally to a vegetable diet is indicated 
by the following observations of Hudson (1892, p. 121, pi. 20, fig. 6, imago ; 
fig- 6a, “ larva ”) : “ This insect may be beaten out of various trees during 
the summer, and is usually taken in some abundance in February amongst 
white-rata blossoms, on which it may be often observed sucking the honey 
from the blossoms with its long rostrum. Its larva, which is reiiresentcd 
at fig. 6a, is found in similar situations.” I myself have taken this bug on 
the flowers of white rata {Metrosideros scandens) in February, so these are 
evidently a favourite resort. 

The bug appears to be partially nocturnal in its habits. 

Distribution. 

As might be expected, this bug has a wider range of habitats than the 
strictly phytophagous species. It is frequently found on either cultivated 
ground or forested country. 

The altitudinal range is from sea-level to at least 3,000 ft. (Arthur’s 
Pass). North Island localities extend from Rangitoto Island and Pukekohe, 
near Auckland, in the north, southward to Lake Taupo (E. H. Atkinson !), 
Ohakune (T. R. Harris !), Makatote (D. Miller !), Raglan (Miss E. M. 
Parker !), Wanganui River, Wanganui, Manawatu (D. Mller !), Waikanae, 
and Wellington. In the South Island it occurs at Blenheim (C. Craigie !), 
French Pass and Stephen Island (Kirkaldy), at Jackson’s and Greymouth 
on the west coast (S. and C. Lindsay, T. Cockcroft !), on both sides of Arthur’.^ 
Pass and at Little River (T. Lee !), and finally at the Port Hills (Christchurch) 
(E. S. Gourlay !). Hutton (1898, p. 170) gives the range as “ Auckland 
to Otago ” The species is plentiful also in Australia and Tasmania. 

Miscellaneous Notes. 

Cermatulus nasalis is probably the most beneficial member of the order 
Hemiptera in New Zealand. Its extensive menu includes several im- 
portant pests of agriculture, notably the various cutworms and army-worms. 

A specimen was seen in May flying in hot sunshine with a loud humming 
like that of a humble-bee. 

The half-grown nymph, with its dark coloration relieved by conspicuous 
pale spots, is often mistaken for a ladybird. 

Miss Janet Anson brought me a supposed egg of this species. The 
object, which had appeared in a box containing nothing but a specimen 
of the bug (sex not ascertained), is shown in text-fig. 13. It is apparently 
the puparium of a dipterous parasite, but although I kept it for several 
years nothing emerged from it. Possibly also parasitized was a specimen 
of the bug sent me from Ohakune by Mr, T. R. Harris in 1923, with a neat 
almost circular hole bored in the under-surface of the abdomen near the 
tip, and about 1*3 mm. in diameter. This hole may, however, have been 
the ^ork of museum peiifi;s since the instet ivas pinned. 
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Zangis amyoti (Dallas). (Plate 84, fig. 2 ; Plate 85, figs. 1-3 ; and 
text-figs. 14-17.) 

Eggs. (Plate 84, fig. 2 ; and text-figs. 14, 15.) 

Eggs found on leaves of Coprosma robusta Raoul in the Hokianga in 
December were huffish in colour, changing to dull orange in a few days. 
One patch contained fourteen eggs, arranged irregularly, but all touching, 
on the upper surface of a leaf near the tip. A second lot contained also 
fourteen eggs, arranged rather more regularly near the base of a small leaf. 
A third batch of fourteen was deposited fairly regularly near the base of 
a large leaf. All three lots were on the upper surface of their respective 
leaves, and were not hard to discover. Other eggs, from Auckland and 
from Dargaville, were deposited on the upper surface of Pittosponim leaves, 
probably P. Colensoi Hook. f. 

The empty shells are pale buff, with uniform but not very pronounced 
pitting. Dimensions, 1*5 mm. by 1*4 mm. Shape as indicated in Plate 84, 
fig. 2, much more rounded than in Nezara. Judging by the way they 
adhere to one another when detached with no great force from the leaf, 
they are stuck together very firmly. 

On hatching, the egg-burster remains just within the opening of the 
empty shell, and the operculum frequently becomes completely detached 
and lost. 

Nymphs, 

First Instar (Plate 85, fig. 1 ; and text-fig. 16). — Length, 2*0 mm. As 
broad as long (practically circular), shining jet-black above and below 
except a white spot on each side at base of abdomen ; segments of antennae 
slightly paler towards their tips. 

Second Instar (Plate 85, fig. 2). — Length, 3*1 mm. Rather longer than 
broad ; jet-black ; the two white spots of previous instar unaltered, but in 
addition a whiter spot at base bf abdomen, but in a much more lateral 
position on each side (actually, in fact, on the connexivum), simulating 
exactly a constriction or waist. Only very close examination reveals that 
these are really spots. 

Third Instar (Plate 85, fig. 3). — ^Length, 4*0 mm. Head almost entirely 
orange-brown, with black eyes and an area on caudal border and a narrow 
edging to remainder of head also black ; two faint orange-brown spots on 
each side of thoracic nota — one on pronotum and other on mesonotum — 
rest of nota greenish-black, the connexivum green ; abdomen pure rich 
green ; odoriferous areas shining black ; a la^e bright-yellow spot on each 
side of base of abdomen ; connexivum with six black plaques or semicircles 
C' lateral plates ” of Hart) in relief, on each side, corresponcUng to first 
six visible segments of abdomen. Ventral surface pale-greenish ; coxae, 
femora, underside of head, sterna greenish-yellow ; rostrum yellowish-amber 
jrith black setae and terminal segment ; tibiae and tarsi brownish-black ; 
antennae wholly brownish-black ; whole under-surface very narrowly edge4 
with black. 

FouHh Instar.— Read, thorax, antennae, and legs almost wholly shining 
jet-black; abdomen with scent-gland areas and semicircular plaques 
(** lateral plates *’) on connexivum in each semnent jet-black, remainder 
blackish except a bright-yellow spot on ea^ side of basal segment, 
connected by narrow yellow line ; a venr narrow greenish line of division 
between scent-j^nd areas. The two yellow basal spots may form a wide 
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continuous band. Under-surface of head, thorax, a narrow edging and 
median longitudinal line of abdomen black ; rest of abdomen pale-greenish 
(underside). 

Fifth Ifiatar, — ^Length, 10*0 mm. 'Head, thorax, antennae, and legs 
greenish- olackish-bronse, with a slightly paler area (brownish tinge) on each 
side of thorax ; scutellum darker ; abdomen bright yellowish-green ; the 
three scent-gland areas shining greenish-black, separated from scutellum 
in front and from one another by narrow areas of bright canary-yellow 



Fiqs. 14 - 17 . — Zangie amyoti ; 14 , egg-shell, showing egg-burster ; 15 , eggs further 
enlsiged ; 16 , first instar ; 17 , fifth instar. 


(the first yellow band wider and much longer than others and extending 
from one wing-pad to the other) ; oonnexivum edged extremely narrowly 
with black, which widens into an elliptical black mark ('* lateral plate ’*) 
in each of the first six visible segments (first two xnarks are, however, hidden 
by wing-pads). Ventral surface pale yellowish-green edged peripherally 
very narrowly with black. 

Life-hiatory, 

1. Eggs iound, 19th December, 1923 ; eggs hatched, 20th December; 
first ecdysis, 29th December ; second ecdysis, 14th January, 1924 ; third^ 
ecdysis, 26th-28th January; fourth ecdysis, 8th-10th February. 

2. Eggs found, 19th December, 1923 ; eggs hatched, 24th December ; 
first ecdysiB, 4th January, 1924; second ecdysis, 14th January; thM 
ecdysis, 30th January ; fourth ecdysis, 12th February. 

3. Eggs found, 19th December, 1923 ; eggs hatched, 24th December ; 
first ^ysb, 4th January, 1924; second ecdysis, 17th January; third 
ecdysis, 3(fth January ; fourth ecdysis, 11th February ; fifth ecdysis, 4tli 
March, 
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As in BO many other Pentatomids, the newly hatched nymphs remain 
clustered and quiescent near or on the egg-shells. After a few days they 
may begin to move about a little, but 1 believe no food is taken in this 
stadium. In marked contrast to this behaviour, the second instar is very 
active. 

Intrastadial colour-changes are somewhat marked. Thus about half- 
way through the second stadium, sometimes sooner or sometimes later, 
the nymphs look appreciably larger, and a bright-yellow spot appears on 
each side of the base of the abdomen, just mesad and caudad of the white 
spot which gives the appearance of a waist. Is this the conspicuous spot 
of the third instar (sec description above) showing through the second instar 
cuticle ? Again, in the fourth instar, some nymphs have an entirely pale- 
green abdomen, except for yellow basal band and black marks on 
connexivum (“ lateral plates ”) and scent-glands (“ dorsal plates of Hart), 
while in others it is wholly blackish. The recently emerged fifth instar is 
almost wholly pale green except for the usual yellow markings and the 
general yellowish tinge of the abdomen. Even at three days from eedysis 
the only really black markings may be confined to an edging on head and 
thorax, the scent-gland areas (or dorsal plates), and the connexival plaques 
(lateral plates), the rest of head and thorax being brownish-green. How 
far this may indicate an actual dimorphism in the nymphs my material was 
not sufficiently abundant to decide. Dallas (1851, p. 279) mentions a 
“ var. totus griseo-viresoens, antennis obscurioribus,*’ but such a colour 
in a cabinet specimen can be produced by killing it too soon after eedysis. 
Buchanan White in the following passage (1878, p. 276) indicates what may 
be a dimorphic form : In ad^tion to typical specimens, there are three 
examples (more or less fuscous brown, with a greenish tint) which seem to 
be immature individuals of this species.** It is possible, of course, that these 
are just recently emerged imagines, as White suggests, since I have had 
such specimens dry with a brownish tinge. At eedysis the split extends 
medio-longitudinally along the nota, from posterior margin of metanotum 
to anterior edge of pronotum ; thence it extends along posterior border 
of occiput and between the eyes and head to the firont of the eyes. In the 
earlier instars the split does not quite reach the eyes. 

Seasonal Occurrence, 

Eg^s occur iu December and February. Nymphs of all stadia have been 
taken m DecemW and February. A late instar nymph was collected by 
Mr. W. G. Howes in March, in which month both fourth and fifth instars 
have occurred. Adults have been collected from January to March. 
Zemgis amyoU therefore probably resembles several other Fentatomids in 
wintering as an adult and producing one brood per season. 

Food Plants and Feeding-habits, 

In New Zealand this bug has been beaten from Nothopanax arboretm 
<ForBt. f.) Seem. (B. B. Grimmett), PUtosporum Colensoi Hook, f., and 
Coprosma rribueta Raoul. In captivity all stages throve on ripe and 
partiallv ripe berries of Coprosma robusta. That it may not be entirely 
phtyophagous is indicated by the following incidents : One advanced instar 
nymph was abotit half emerged from its exuviae when it was attacked 
by a third (?) instar, pierced in the mesonotum, and almost drained drv. 
Broun (1896, p. 9) noti^ Z. amyoti feeding on ** pear-slug ” (Eriocampoides 
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limamm (de Geer) ) in company with and after the same manner as 
CemuUulm naaalis (q.v,): On Coproama bushes the berries are evidently 
the chief attraction, since many more bugs are beaten from female than 
from male plants. 

Distributiofi. 

The present species occurs also in Australia. In New Zealand I have 
found it very local. Outside the Auckland district, particularly North 
Auckland, it is extremely rare. In the Auckland district itself, at the 
height of its season, 1 have examined heavily-fruiting Coprosma robusta 
bushes with no success, though one adult was taken at light. The North 
Island localities are Kohukohu (J. G. Myers), Hokianga (R. J. Nisbett), 
Dargaville (J. Munro), Auckland (Mrs. I. Woodhouse), New Plymouth 
(W. G. Howes). In the South Island it has been taken at Nelson (R. E. 
Grimmett) and French Pass (Kirkaldy, 1909 b, p. 24), both extremely 
northerly localities. 

I have recorded it from Sunday Island (Kermadecs), where two were 
found in 1908 by Mr. W. L. Wallace on Denham Beach (Myers, 1921c, 
p. 257). 

Miacellaneoua Notes. 

At Auckland, in March, a fine specimen flew into a lighted room at 
night. 

A second instar was observed, while on a berry, to jerk itself galvanic- 
ally from side to side in a most peculiar manner. 

It is rather remarkable, considering the damage committed by the 
closely-related bugs of the genus Nezara in many parts of the world, that 
Z. amyoti has not yet been observed to pay any attention to fruit or fruit- 
trees. 

This species is very likely to be confused with Nezara viridula (Linn.), 
if the latter does occur in New Zealand, which the writer very much doubts. 
Superficially the adults are much alike, but the eggs and intermediate stages 
are very dissimilar (see N. viridula). 


Nezara viridula (Linn.). 

Under the name of Rhaphigaster prasinus Linn., Walker (1867, p. 356) 
mentions five specimens {ggggg-kkkkk) from New 2k)aland, presented by 
Colonel Bolton. It seems to the present writer quite possible that Walker 
confused Zartgis amyoti with this species. In any case, the above five 
specimens are the only ones ever recorded from New Zealand, and their 
re-examination in the British Museum would soon settle the point. 
Stragglers of such a cosmopolitan species might easily wander as far as New 
Zealand. Bueno (quoted by Jones, 1918, p. 11) observes that Nezara 
riridula is recorded from the whole of Europe except the extreme north, 
Asia, Africa, Malaysia, Australia, New Zealand, South America (at least 
in the north), Central America, and enters into the United States at the 
south, being found in Texas and Florida.” 

Its eoonomic*8tatus is that of a serious pest. In the United States cotton, 
cauliflowers, beans, tomatoes, potatoes, sweet potatoes, and other crops 
are attacked, especially at the growing-points and the developing fruit 
(when present) (Jones, 1918). In New South Wales it damages tomatoes, 
French beans, and potatoes. From an amcultural viewpoint its scarcity 
or possible non-occurrence in New Zealand is a matter for congratulation. 
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Although the adult in size and coloration so much resembles Zangis 
amyot% all the pre-adult stages, including the egg, can be distinguished at 
a glance. Good illustrations of eggs and n 3 rmpnB are given by both Jones 
(1918) and Froggatt (1916). The egg is remarkably parallel-sided, rising 
directly at right angles with the surface on which it is deposited, while that 
of Zangis amyoii is much more spheroidal. 

The first instar has a large pale-yellow area occupying a considerable 
portion of the thoracic nota, while all succeeding instars are conspicuously 
marked on thorax and abdomen with large^ rounded, clear-white spots. 

Regarding the imagines, four specimens collected in Barbadoes and 
kindly given to the writer by Dr. Da 3 rton Stoner show that they may be 
distinguished without difficulty from Zangis amyoii by the narrower apex 
of the scutellum, by the less glossy surface of the whole dorsum, and by other 
characters which need not be detailed here. 


Dictyotus caenosus (Westwood). (Plate 84, fig. 3 ; Plate 85, fig. 4 ; and 
text-figs. 18-21.) 

Eggs. (Plate 84, fig. 3; and text-figs. 18-20.) 

A batch of eighteen was deposited on the upper surface of a grass-blade 
(an introduced species). They adhered firmly both to the leaf and to one 
another. On discovery, the colour was pale yellowish -green. In the 
subsequent absence of the writer, Mr, David Miller kindly watched 
development. He found that the eggs became pale lemon-yellow, which 
colour finally, just prior to hatching, changed to pink. He noted, moreover, 
that the little collection of ova hatched at one end first, and not all at 
once, several days elapsing before the last egg went through the process. 

The empty choria were pure-white, the surface irregularly reticulated 
with fine ridges, giving the whole a frosted appearance. Height, 0*94 mm. ; 
diameter, 0*90 mm. As in Cermatulus nasalis, the operculum almost in- 
variably remains, covering the opening as though hinged at one point, 
and the egg-burster projects from beneath it. Surrounding the operculum 
but aotucdly arising from tho top of the side walls are about thirty-six 
fine white chorionic processes, very difficult to discern. 

Nymphs. 

First Instar (Plate 85, fig. 4.) — Almost circular in outline and dome- 
shaped in appearance. Head, pro-, meso-, and meta-notum shining 
blackish-brown ; eyes reddish ; abdomen yellowish, scarlet laterally, 
caudally, and between scent-gland areas. First scent-gland area double 
and very narrow, second and third very large and transverse ; lateral 
plates jet-black ; segmental margins scarlet. 

Fifth Instar (Text-fig. 21).— Length, 7 mm. ; greatest breadth, 4*5 mm. 

Head and nota brownish-black with a very narrow white transparent 
edging, the beginmngs of a median longitudinal pale stripe indicated at 
the base of vertex ; antennae black with white articulations ; whole of 
ventral surface of head black ; rostrum black with proximal portion of 
seioond segment pallid; sternum black except round and between coxae' 
pallid ; rostrum reaching just to posterior coxae ; abdomen creamy, very 
thickly freckled with radish specks, each speck forming the base of a 
minute blackish granulation, thus giving the effect of blacmsh-red freckles ; 
the odoriferous orifices jet-black and shining, each surrounded by a black 
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area — the first a narrow transverse stripe, the second a broad oblong 
transverse band, the third nearly semicircular, and following these a fourth 
narrow transverse stripe of black; under-surface of a&iomen cream- 
coloured thickly speckled with reddish like a turkey’s egg ; a distinct 
heavy oblong black spot on middle of third and each succeeding ventral 



segment to the last, increasing in sise caudad ; a semicircular black spot 
occupying lateral margin of ventral abdominal segment ; 1^ jet- 
black ; tibiae slightly bristly, iW segment of antenna less than half 
second ; second one-fifth shorter than fourth ; third about two-thirds of 
second ; two-jointed tarsi with second segment longer than first. 
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Life-history, 

Little is yet known. Adults swept from grasses on 14th December 
deposited a batch of eggs on 27th December ; but this period is untrust- 
worthy, since the eggs had meantime been taken to much colder conditions 
(from Wellington to Arthur's Pass). Hatching commenced on 19th January, 
after the return to Wellington. 

At the last ecdysis the cuticle splits along the whole median longitudinal 
line of the thorax ; side fissures are almost absent. 


Seasonal Occurrence, 

Ova have been deposited near the end of December. Third-instar 
n 3 rmphB have been collected in January and March, and fifth instar from 
January to March. Adults occur in October to May inclusive and in 
July, being especially abundant in March at most localities, but always 
to be found during autumn and winter in some numbers in hibernation. 
More were found in hibernation shelters in July than in May. The imago 
is the wintering stage. Apparently only one brood is produced per year. 


Host Plants and Feeding-habits, 

Dictyotus caemsus seems to prefer grasses and low herbage generally. 
It has been swept from English grasses, including cocksfoot (DactyUs 
glomerata L.) ana rye-grass {LoUum perenne L.), from lucerne {Medioago 
saliva L.), red clover {TrifoUum pralense L.), and from pastures and 
roadside grasses. In the course of an investigation of the cattle-tick 
(HaeniaphysaUs bispinosa Neumann) in New Zealand, this bug was found 
in large numbers sheltering with the wintering nymph ticks at the bases 
of the clumps of rushes, or wiwi (Juncus effusus L.), which form such a 
conspicuous feature of the North Auckland and other pastures. Attempts 
to lead the b^ to eat the nymph ticks, either in the ticks’ unfed or 
engorged condition, met with no success. Most of the nearer relatives of 
Didtyctus are known to be ph 3 rtophagouB, and it is probable that D. caemsus 
is entirely so. 

Kfth-instar nymphs have been found plentifully on blackberry-plants 
{Rubus fnUioosus L.) (A. S. Wickens). They were r^rted to be sucking 
the ripe fruit, especially after it had been picked, lb. B. 0. Hyde states 
that the adults are a source of constant annoyance to blackberry-pickers 
in the Nelson district. They swarm over the ripe fruit, and have to be 
constantly picked out from among the berries in the containers. 

This is essentially an insect of open country. We have only one truly 
forest-dwelling Pentatomid — Onoaoontiias vittatus. 

Distribution, 

In the North Island it occurs from Elaitaia, in the &r north, 
through ^angarei, Auckland, Baglan (Miss B. M. Parker), Wanganui, 
to Wellington. 

In the South Island it is plentiful in Marlborough and Canterbury 
(B. 8. Oourlay I T. Lee I). Hutton records the species from Auckland to 
Otago, which is probably correct as far as it goes. It is found also in 
Australia and Tasmania. 
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Rhopalimorpha’*' obscura White. (Plate 85, fig. 5 ; Plate 86, fig. 1 ; and 
text-figs. 22, 23.) 

Eggs, (Text-fig. 22.) 

A batch of five eggs was laid in a single straight row on the iij)per 
surface of the midrib of a Carex blade. These were obtained away from the 
laboratory under conditions that rendered only a pocket-lens examination 
possible : this showed the eggs to be apparently devoid of sciili)tiirc and 
of markings. Later scrutiny of the empty choria brought to light an 
extremely faint irregularly-hexagonal reticulation over the entire surface. 
The shape was spheroidal and the colour greenish, so that the ovum bears 
a close resemblance to that of the related Oncaeontms 'inttatus. The surface 
appeared remarkably glossy. In six days two red eye-spots were conspicuous 
on each egg. At hatching the chorion split almost in two, and the halves 
immediately twisted into rolls. The empty chorion was colourless and 
transparent. 

A second batch was laid in captivity on the under-surface of a cocks- 
foot (Dactylis glomerata) blade between midrib and edge. 

Nymphs, 

First Instar, — Almost circular, with dorsum very strongly arched, so 
that the insect approaches a hemisphere in shape. Head and thorax 
(forming anterior half of bug) shining black ; abdomen pale translucent 
yellowish-red with three black scent-gland areas surrounded by blackish 
brown and then by red, except laterally, where these areas are edged with 
white ; a white spot on vertex is in line with a white median longitudinal 
stripe commencing as a spot on thorax and extending as a narrow line to 
caudal extremity of abdomen, but interrupted by scent-gland patches of 
black ; appendages almost transparent greenish-yellow. 

Second Jnstar (Plate 85, fig. 5). — Not quite so rounded as first ; with 
very long conspicuous antennae. He^d entirely shining black or very dark 
brown with no pale spot ; eyes purplish-red ; thoracic nota shining black 
with yellowish-white median longitu^nal stripe commencing at fore-border 
and extending to cephalic edge of second scent-gland area (first scent-gland 
area is double and the stripe passes between the two halves) ; abdomen 
vivid pinkish-red ; the second scent-gland area is double almost like the 
first * third is trans.versely elliptical ; all scent-gland areas black narrowly 
edged with white especially laterally; connexivum wholly pale, semi- 
transparent ; appendages transparent yellowish with darker extremities ; 
antennae with the large terminal segment nearly black. Ventral surface 
nearly black on the thorax and reddish on the abdomen, darker caudally. 

Third Instar (Plate 86, fig. 1). — ^Head and nota practically black ; eyes 
red ; lateral margins of thorax and median longitudinal stripe or nota 
white. Abdomen scarlet with three strong black scent-gland areas, the 
first divided into two lateral parts ; there is a small vestigial fourth area. 
A whitish median longitudinal stripe continues that of thorax ; there is 
another pn each side parallel and l&teral of scent-glands, and a third stripe 
similar and parallel just mesad of connexivum which has very small black 
lateral plates with white outer (laterad) borders giving a white edging to 
the whole connexivum. Rost^m reaching just pass intermediate coxae ; 
appendages pale-brownish ; abdomen beneath pale reddish-yellow with five 
scarlet longitudinal stripes — one median, one latero-discal, and one in 


* Dr. £. Bergroth informs me that the correct orthography is Rhopahmarpha, 
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Fios. 22, Zi.—Bhop<dimorpha oifeww ■* 22, an-theU ; 23, fifth iiutar. 

Flos. 24-26.— OnoocMiftM viUatu* : 24, egg-ibell ; 26, egg, ihowing embryo 
20, fifth inttar. 
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connexiviim interrupted by lateral plates ; three well-marked black ventral 
plates and a vestige of a fourth. Remiel 3 rtral pads reaching posterior edge 
of metanotum. Length of bug, 4*1 mm. 

Fifth Imttar (Text-fig. 23). — Much more elongated. Coloration as in 
third instar (as described above) but more strongly contrasted. The white 
stripe of nota now extends on to head. Rostrum barely reaches inter- 
me^ate coxae. Spiracles and trichobothria (setigerous punctures accom- 
panying stigmata, and usually two to every spiracle in Pentatomidae) black 
and conspicuous. Hemielytral pads reaching Wf-way down third abdominal 
segment (segments counted in dorsal view). Length of bug, 7*0 mm. 

The newly-emerged imago is a very pale greenish with the median 
stripe paler still, and the head, thorax, and scutellum sufiused with red. 
The red connexivum shows through the hemiel 5 rtra. Eyes dark red. 

Life-history, 

1. Adults collected on Dun Mountain, Nelson, 23rd January, 1923 ; 
eggs laid, 24th~25th January; eggs hatched in Wellington, 31st January. 

2. Adults collected in copula^ North Auckland, 12th December, 1923: 
eggs laid, 15th December ; ^ulte again pairing, 19th December ; red eye- 
spots appeared on eggs, 21 st December: eggs hatched in early morning, 
22nd December ; two more eggs laid (these never hatched), 24th December ; 
first eedysis, 30th December. 

It will be noticed that the hot climate of North Auckland caused 
development to proceed only a very little faster. 

As in so many other insects, hatching and emergence appears to take 
place at night or in the early morning. 

The first eedysis is accomplished by a median longitudinal split which 
does not include the head cuticle. At the fourth eedysis the cuticle splits 
along the latero-caudal edges of the scutellum and between the head and 
pronotum. In th^ exuviae the head is strongly deflexed and the rostrum 
extended along the venter, leaving a wide gap between the occiput and 
pronotum. 

Seasonal Occurrence, 

Eggs have been laid in December (North Auckland) and January (South 
Island, subifthune). Advanced nymphs occur in February and March. 
Adults have been taken in September to April inclusive and in July ; in 
copula in November, December, and January. One imago was found in 
July in company with wintering nymph ticks (Haemaphy^is bispinosa) at 
the base of a clump of rushes Jjuncus effusus). Another adult was taken 
under bark at Wairarapa in September (T. Cockcroft). The imago 
therefore probably* hibernates, and only one generation passes in a year. 

Host Plants and Feeding-habUs, 

Rhopalitnorpha obscura bears the pale median stripe which is so often 
an indication of grass-haunting habits. It is also much more elongated 
than the species of any other genus in New Zealand. 

Sweeping has procured it from miscellaneous herbage, long grass, 
English grasses, se^es, Carex sp., and more specifically from cocksfoot 
(Bactylis glomerate L.), wiwi {Juncus tjffusus L.), and Carex virgata Sol. In 
a swampy nasture at Wainuiomata the close restriction of this bug to 
clumps of Carex oirgata was remarkable. On cocksfoot the nymphs and 
adults feed with avi^ty on the fully formed but not yet hardened seeds. 
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Though essentially attached to grasses, sedges, and rushes, this insect 
may enter the forest where Carex sp. grows on the margins of bush-creeks, 

I believe it to be purely phytophagous. 

Distribution. 

Hutton (1898b, p. 171) gives the range as “Auckland to Otago, in 
which he is probably entirely correct. The writer has seen specimens from 
North Auckland, Auckland, Cuvier Island (R. S. Sutherland), Motuta^ 
Island (David Miller), Lake Rot/O-aira (B. H. Atkinson), Ohalmne (T. K. 
Harris), Wanganui district, Wellington district. Lake Wairarapa (T. Cock- 
croft) ; and in the South Island from the Dun Mountain, Nelson. Little 
River, Canterbury (T. Lee), West Coast (T. R. Harris). 

Kirkaldy has recorded it from French Pass and from the Chatham 
Islands (19()9b, p. 24). The last locality is interesting in view of the 
fact that these islands possess also the melanic form, R. igtwta Hutton. 
R, ohscura is the only Hemipteron so far recorded from Stewart Island 
(Howes, 1914, p. 100). 

Miscellaneous Notes. 

This is easily the most plentiful Pentatomid in New Zealand, to which 
country it is confined. 

The second instar, if not others, feigns death when disturbed, unless 
it be in strong sunlight. 

Numerous examples of adults and nymphs were kept in a dry Petri 
dish for a week with heads of fairly dry cocksfoot. At the end of that 
period a cocksfoot-head was dipped in water, shaken to get rid of superfiuous 
moisture, and placed in the dish. In a very short time all the other heads 
were deserted and the bugs crowded upon the wet one all day. 

The female is usually slightly larger and wider, and brownish in colour. 
The male is distinctly greenish. 

Rhopalimorpha ignota Hutton (1898a, p. 159) is not worthy even of 
subspecific rank. In fact, its author himself omits it altogether from his 
Index Faunae (1904, p. 221). The type in the Canterbury Museum, recently 
lent to me through the kindness of Mr. Tonnoir, Amistant Curator, is 
accompanied by an exactly similar specimen labelled “ Whangarei,” ap- 
parently by Hutton himself. Both specimens are rather dark, but that 
is the only distinction. Hutton writes, “ without any smooth band on 
the head and pronotum,’* and makes this the chief if not only difference. 
Yet in the type itself this smooth pale band is discernible on the pronotum 
with the naked eye. There is a strong tendency to melanism in Chatham 
Island insects. Thus the Chatham forms of the Cicadid MelampsoUa 
cruentata (Fabr.) (see Myers, 1921a, p. 250), and of the Cercopid Philamus 
inmaculoJtus (Wiiite), are extremely dark. 

Oncacontias vittatus (Fabr.). (Plate 86, figs. 2, 3 ; and text-figs. 24-26.) 

Copuhlion. 

On the 28th October, 1922, a pair was captured together, though not 
actually in copula. It was probable that union had occurred previously, 
and, in any case, it wob resumed very soon after capture, but discontinue 
a few hours later (in the evening). Next day no observationB were made, 
but on the SOth the bugs were in copula from 10 a.m. till 1 p.m., on the 
Slst from 11.30 a.m. till 8 pan. At 3.45 p.m. oviposition had commenced 
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and eleven eggs were already laid. When two more had been laid the male 
returned and copulation was resumed until 4.50 p.m., at which time the 
female commenced once more to oviposit, but this time at another spot. 
At 6.20 p.m. the bugs were again in copula. The next day saw two long 
periods of copulation, one at midday and one in late afternoon. The 
same programme was followed on the two succeeding days ; but on the 4th 
there was no copulation, and on the 6th the male was dead. The female 
survived till the 15th, and the eggs hatched on the 17th. To sum up, 
copulation took place for several hours at a time during at least seven days, 
and had probably commenced before capture. No copulation appeared to 
take place at night. No feeding during copulation was observed. 

During the actual process the female dragged the male backwards 
wherever she wished.. Frequently the female stopped and cleaned her feet 
by rubbing one on another. Occasionally she struck the male on the 
underside of his abdomen with a hindmost leg, violently and repeatedly, 
then with the opposite liind leg — sometimes varying the process by tapping 
with both alternately — beating a rapid tattoo. The tips of the membrane 
of the male's hemielytra were turned up dorsally and permanently owing 
to the fact that when the female went forward the apparently resisting 
male was habitually slewed round so that his long axis formed a backward 
continuation of hers, the heads pointing in opposite directions (sec Whit- 
marsh, 1917, fig. 10, where Nezara kilaris Say is shown in an exactly 
similar position). Then, his abdomen being beneath the tip of hers, the 
slight amount by which his hemiolytral membranes extended beyond his 
abdomen was bent up over his body by the tip of the female's abdomen. 
Frequently the female shook her whole body in a jerky manner, from aide 
to side, while persistently boating him with her hind feet. On occasion 
she even spread her wings in an attempt to fly. The male was sometimes 
on his back, sometimes swinging freely as the female climbed a stem. 
Occasionsflly the female was perched on the back of the male, head to head 
and tail to tail, with her venter appressed to his dorsum. In such a position 
the torsion of the male organs must be great. Whitmarsh (1917) gives 
an account of copulation in Nezara hilaris showing great similarity to the 
behaviour of the present species, though these two Pentatomids arc rather 
widely separated taxonomically. The main differences appear to be that 
copulation may occur in Nezara not only at night but all night, and a certain 
amount of feeding may be done during the act. The copulation periods 
are much longer than in Onmcontiaa and are extended over a longer period. 
How far such differences are individual and how far specific has not been 
ascertained. 

Oviposition, 

After being in copula continuously from 11.30 a.m. and struggling 
violently from 2.20 p.m., the female at last broke loose at 3 p.m. She 
went to the farthest end of the vessel and stayed in one place on the side 
of the gla^, where oviposition commenced. At 3.45 p.m. eleven eggs had 
been laid, and others were being deposited with vety little interval between 
them. There appeared, as vjew;ed through the glass from below, first a 
droplet of moist substance^ which may have signaU^d either the first contact 
of the wet ovum with the glasls, or else a spot of adhesive to which the egg 
was to be attached. Then came the egg itself, apparently with considerable 
labour. It ap^isdnpale green and almost spherical, 4nd was pressed 
down and cQntinually ^ the hindmost lega-~chiefly, in fact, 

by the distkl ends of the tibiMi^^Ufeh liaemed to pass to and fro rapidly 
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over a diagonal row of dark spots* (openings ?) on each side of the ventral 
surface of the abdomen— then applied to the eggs with 4 stroking motion 
from apex to base. This last operation was frequently repeated on each 
egg. The laying of two eggs was observed, and then the male, who had 
previously arrived on the scene, clambered on the female’s back and then 
departed, came once more, inserted hie bulky genital segments from a semi- 
Jat<'ral position and again copulat.ed. The? female made the above-described 
jerks to free herself, pulled the male about the vicinity for some time, and 
finally settled to quietude in cx>pula till 4.50 p.m. Some time before 6 p.m. 
oviposition was resumed and 6 eggs were laid on the muslin cover. One 
egg fell from this situation and adhered to the glass farther down the tube. 
At 6.20 p.m. the bugs were again copulating, the female struggling hard. 

Eggs. (Text-figs. 24, 25.) 

Egg spheroidal with rounded ends. Length, 1 *1 mm. Colour pale green. 
Fastened apparently by adhesive material. .4.8 development proceeds the 
eyes of the young nymph appe^ar as crimson spots anterior and ventral. 
Just before hatching the segments are marked dorsally with faint blackish 
streaks. At hatching the rupture of the chorion is longitudinal. The 
chorion is transparent, colourless, and so elastic that at hatching the edges 
immediately turn in and each hemisphere of the empty egg-shell becomes 
elongated. The whole surface is hexagonally reticulated, though under a 
low power it appears smooth. 

Nymphs. 

First Instur. — Pale-greenish, with ayipendages and connexivum colour- 
less and eyes crimson. Begion of scent-glands yellow. The mouth setae 
appear as a hair-like streak through the transparent labium which reaches 
{)a8t the hind coxae. The whole insect is so fiat ventrally and convex 
dorsally as to appear dome-shaped. 

Second Instar (Plate 86, fig. 2). — At first almost uniformly pale green, 
darkening, however, to the following coloration : Eyes brown, with very 
distinct facets : antennae pale amber but with basal joint black and 
ultimate joint somewhat iiifuscated. Legs pale transparent amber, all 
appendages with a few black hairs, especially distally ; rostrum pale trans- 
parent amber infuscated at tip ; head shining brownish-black ; thoracic 
nota also black with a hair-like median longitudinal white streak ; lateral 
edges transparent and colourless. Abdomen dorsally pale green with 
whitish transparent connexivum ; depressions along connexivum appear in 
certain lights as brownish spots ; ^t scent^gland area very large and 
double, the two lateral lialves separated by a continuation of pale median 
line of thorax ; second and third scent-areas very large, transversely 
elliptical, separated and more or less outlined by narrow reddish line ; there 
appears to be a vestige of a fourth scent-gland area ; all scent-gland areas 
black and evidentlv heavily chitinized. 

Third Instar (Plate 86, fig. 3). — The hair-like median streak of the second 
instar began towards the end of that stadium to lose the distinctness of *its 
edges and to widen a little ; now in the third instar it has widened to a 
great extent and the only dark colour left on thoracic nota consists of a 

* In the female, on eaoh tide of the fourth and fifth ventral aegmentt it a oiroqlar 
deeply impre ta ed dark tpot, tome dittanoe in from the margin.* There it thut a pair 
of these spots on eaoh tide of venter. No signs of these are present in the miale. It 
is hoped to investigate these itmotuies more fully at a later date. 
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lateral band between disc and connexivum on each side, continuous with 
a little on hind-ma^in of vertex ; the median hair-like stripe of white is, 
however, still visible traversing a pale dirty area of rhomboid shape. The 
raised scent-gland areas are still jet-black edged with bright red and then 
with white ; the rest of abdomen is greenish, except the connexivum. which 
is whitish with a blackish spot (lateral plate ?) in each segment. Eyes 
castaneous ; antennae and legs amber with dark tips, as is also the rostrum. 

Fourth Instar . — ^Pale green with a lighter olivaceous tinge on head and 
connexivum. A median longitudinal narrow white line along thoracic 
nota. The three scent-gland areas as in pr(‘vious instar ; the second scent - 
gland area forms the apex of a black V, arms of which extend cephalad to 
include the two separate portions of first scent-area and finally end on 
pronotum, thoracic part of the V being olivaceous brown and converging 
somewhat cephalad. Apex of V is filled with white, as is also the space 
between second and third scent-gland areas. Ventral surface pale green 
with a thin black line down each side of head and thorax within inner border 
of connexivum. Setae of rostrum showing very plainly and darkly through 
the pale-green labium ; eyes dark brown ; antennae wine-red, except last 
segment, which is fuscous or almost black, all articulations white ; legs pale 
olivaceous, claws brown. 

Fifth Inatar (Text-fig. 26). — Coloration resembling that of fourth instar. 
Rostrum reaching just past intermediate coxae. It is interesting to note 
that there is no trace of the conspicuous abdominal spine so u onounced in 
the imago. 1 

Life-history. 

Copulation, 28th October to 3rd November, 1922 ; eggs laid, diet 
October; eggs hatched, 17th November; increased in size and paler in 
colour, 21st November ; eedysis (first), 24th November ; eedysis (second)^ 
17th December. 

The mortality was very heavy, and no bug^ were reared beyond thi? 
point. Owing to artificial conditions the period given above are probably 
not normal. On hatching the young bugs were pale green, transparent, 
and very inactive, waving their cream-coloured legs only at intervals. 
All remained clustered near the egg-cases in a manner common to many, 
if not most, Pentatomids. 

• Seasonal Occurrence. 

The adult bugs have been taken from August to May — that is, in all 
except the two main winter months. Most have been collected in October 
and November. They are then less but still moderately abundant till 
February. The fourth and fifth instars have been taken in January. 
In the South Island the fifth has occurred in March This clearly indi- 
cates that the species hibernates in the adult state, emerges from its 
shelter in spring, lays its eg^ in late spring, passes through the uympl^l 
stages in summer, and goes into hibernation as an adult In late autumn, 
thus completing the cycle. There is apparently only one brood per year. 

Food Plants and Habitat. 

I have not found this sp^ies to be other than purely ph 3 rtophagouB. 
The nymph seems more restricted than the adult, since the latter may be 
beaten bom^ a Variety of shurbs and bushes, while the former is more 
plentiful on fprasses and allied plants, but in no sta^ does this bug appear 
very spedalused in its feeding-habits. N 3 rxwhs have been taken from 
toetoe (Arundo conspiouaFatst. f.) andkonini (Fuchsia exoortieata (Forst.) L.), 
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The adult has occurred on grasses, herbage, Plagianihus divaricalus Forst., 
various bushes, and on ferns, but by far the greater number have been 
found crawling or even fl)dng in the hot sunshme on fences, walls, roads, 
and paths, and in spring and in autumn, evidently emerging from hiberna- 
tion shelters in the former season and seeking them in the latter. 

Distribution, 

This bug occurs in hax (Phormium) swamps, in the forest itself, but 
especially in secondary growth, and in subalpine scrub. The altitudinal 
range is from sea-level to 3,000 ft. Specimens on a glacier on Mount 
Ruapehu at 7,500 ft. were probably blown to an elevation beyond their 
normal range. 

North Island localities range from Lake Taupo (E. H. Atkinson), 
Mount Ruapehu (Miss Stella Hudson), and OhaJ^ne (2,100 ft., T. R. 
Harris), to Hastings, Wanganui, Tararua Range, Waikanac, and Welling- 
ton. In the South Island it has been collected at Mount Arthur (T. Cock- 
croft), Greymouth (T. Cockcroft), West Coast (T. R. Harris), Arthur’s 
Pass (J. G. M.), Kaituna (S. and C. Lindsay), Little River (T. Lee), and 
Lake Wakatipu (G. V. Hudson). Hutton (1898b, p. 171) gives the range 
as “ Auckland to Otago.” It is probably generally distributed through- 
out both Islands. 

Miscellaneous Notes, 

There are indications that this beautiful species is distasteful to spiders. 
It has been found hanging quite fresh and untouched in the web of a 
full-grown Epeirid (Ara^n^us pitstulosus (Walck.) ). The Peokhams (1898, 
p. 161) as the result of an experiment (quoted fully in Myers, 1922, p. 3) 
decided ” that stink-bugs are protected from spiders.” Although the 
colour of Oncaoontias might be construed as procryptic when the insect 
is among its food - plants, yet the imago when searching for or leaving 
hibernation shelter is one of the most conspicuous insects in New Zealand, 
while the nymph is well-marked with white, black, and crimson on the 
green ground-colour. It is interesting that the white, black, and red, 
which in so many insects, notably the Hymenoptera, are well known to 
be warning colours, should be displayed solely round the orifices of the 
repugnatorial glands. Moreover, in nearly all the other terrestrial Hetero- 
ptera these gland-openings are marked with some one or other of these 
colours, usually black. On the other hand, in the case of the nymphal 
OncaoonUas the white, black, and red may function in the same way as 
the bold slashes of colour on the green sides of the privet-caterpillar 
{Sphinx ligustri L.), which are said to break up the outline and render the 
large larva less conspicuous than if it were uniformly green. 

Miss Stella Hudson (1922, p. 94) found this species represented in a 
considerable deposit of insects on the surface of a glacier on Mount 
Ruapehu at an elevation of 7,500 ft. (see under Nysius ^vicomis). 

There is a very distinct and remarkably constant form of this speeies 
characterized by the total replacement of green in the colour-scheme by 
brilliant red. For specimens of this very handsome insect the writer is 
indebted chiefiy to Mr. G. V. Hudson, who has taken it in some numbers, 
almost solely the living foliage of ximu {Dacrydiwn cupressinum Sol.), 
as the records of the following specimens examined by me will indicate : 
Eight specimens from live ximu foliage, Makara Bush, Wellington, April, 
May, 1923 ; three specimens from the liliaceous epiphyte, Aatelia sp., in 
the top of a recently felled rimu, Korokoro, Wellington, September, 1921. 
This is the oxdv intimate attachment known between a New inland 
heteropteron and a gynmosperm. 
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Family 19 (43). Cydnidae. 

Hahnia australis Erichs. 

Seasonal Occurrence. 

I have seen only the adult, and that in October, November, April, and 
May. In the three former months it occurred on roads, running actively 
in strong sunlight. In May it was not uncommon under stones on the 
foreshore among closely-grazed turf at Lyall Bay, Wellington. 

Distribution. 

My specimens are all from the Wellington district. Hutton (1898b, 
p. 172) gives “Auckland to Canterbury'' as the range. Kirkaldy (1909b, 
p. 25) says it is “ distributed over Australia, Tasmania, New Caledonia, 
and Ceylon.” 

MisaManeous Notes. 

Buchanan White (1878, p. 275) writes ; “ A note is appended to one 
of Mr. Wakefield’s specimens stating that he ‘ once found this in numbers 
on the sea-beach at Sumner, either floating in salt-water pools or crawling 
on the sand.’ ” 


Chaerocydnus nigroaignatus K. B. W. 

This endemic species appears to be very rare. The only three specimens 
I have seen were taken, one in a burrow on the sandy beach at Rona Bay, 
Wellington (J. Roberts), and the second and third in the South Island, 
at New River (A. Philpott). All three were taken in the last week in 
November. Hutton (1898b, p. 172) gives the range as “Canterbury and 
Otago.” 
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New Zealand Amphipoda: No. 6. 

By Chas. Chilton, M.A., D.Sc., F.L.8., &c., Professor of Biology, Canter* 

bury College. 

[Read beforf ths Philosophical Institute of Canterbury ^ Sth November^ 1924; received by 
Editor f Slat December, 1924 ; issued separately^ 2tth April, 1926.] 

EUTHEMISTO. 

Euthemisto antarctica Dana and Euthemisto gaudichaudii Cudrin. 

A species of Theniisto is frequently washed up on the shores of New 
Zealand, but the identification of it has given rise to a considerable amount 
of uncertainty and difierence of opinion. In 1879 specimens were eiuimined 
by Mr. G. M. Thomson, and by him were referred to TItemisto antarctica 
Dana. He quoted the description given by Spence Bate in his Catalogtte 
of the Amphipoda in the British Museum, and added a description of 
the female and of the young taken from the incubator pouch. In the 
“ Challenger ” Report Stebbing identified one of the species collected with 
that described by Thomson, but gave it the new name of Euthemisto 
thomsoni, being of opinion that it was difierent from Dana’s species. In 
the Challenger ” Report he also recorded specimens of E. gaudichaudii 
Ou4rin, and figured this as well as the species which he called Euthemisto 
thomsoni. The chief character which induced Stebbing to consider the 
New Zealand specimens distinct from Dana’s species was that the body is 
usually dorsally carinated in the adult animals, while this carination is not 
mentioned by Dana. In 1889, however, Bovallius pointed out that the 
development of the carina is a varpng character in all the species that he 
had examined, and is usually less distinct in an ovigerous female than in 
a male of the same size. For this and for other reasons he concluded that 
Stebbing was not correct in his identifications, but that his E. gaudichaudii 
was really the same as E, antarctica Dana, while his E. thomsoni was identical 
with E, gaudichaudii Guerin. 

I have examined specimens washed up at difierent times on various 
parts of New Zealand coast, and, while there is not much doubt that they 
are the same as those described by Stebbing under the name E, thomsoni, 
I have been unable to determine whether this should be referred to 
E, gaudichaudii, as Bovallius thinks, or to E. aularctioa. Of these two 
“ species ” Bovallius (1889, p. 296) says, “ They are closely allied, and less 
ea^y distinguished horn one another than the two northern forms ; the 
best distinguishing mark being, however, the relation between the length 
of the first and second pairs of uropoda.” I have been unable to dis- 
tinguish my specimens into these two groups by this character, and the last 
manuscript note that I had made about them was that the two species 
appeared to be identical. 

Shortly afterwards I received Dr. E. St^hensen’s final report on 
the Hyperiidea of the Danish Oceanographical Expedition, 1908<-10, to the 
Mediterranean and the adjacent seas. In this he uses the generic name 
Themisto to include Parcihemisto Boeck and Euthemisto Bovallius, and 
unites the two northern Q>ecies T. oompressa Gdes and T, bispinosa Boeck 
under the name of 7. eompressa. He gives elaborate descriptions and 
comparisons of difierent specimens obtained by the Danish expedition, 



Chilton - Zealand Amphipoda. 


513 


grouping some of them under one or the other of the two forms compresm 
and bwpimsai while other specimens he considers intermediate between 
these two. The point of interest for New Zealand workers is that 
Htephensen unites Euthetnisto atdarctica Dana with E. gandichaudii Guerin, 
and considers that both should be united with Themisio compressa of 
northern seas. His figure^i and descriptions leave little doubt that this 
conclusion is correct, and the result is that T. emnpre^aa must be looked 
upon as a bipolar s}>ecies, being found in the Atlantic north of 40^ N, lat., 
and in the southern seas south of 35“ 8. lat., while it appears to be altogether 
lacking in the intervening area. 

It is interesting to note that in this case wc have a species occurring 
with two forms in the colder northern seas and reappearing in two similar 
forms in the colder southern seas. I have drawn attention to a similar 
example in the case of the amphipods known as Ampelisca eschrichtii and 
A. inacrocephaUi (1917, p. 75). 

THE NEW ZEALAND SPECIES OF PODOCERUS. 

I have always been puzzled to distinguish the different species or forms 
of Podocenis found in New Zealand. P. cristalm (G. M. Thomson) was 
described by Mr. Thomson in 1879 under the name Cyrtophium crlstafutn, 
and it was easy to identify some of the forms found on the New 2k;aland 
coast witli this species as described by him. In the same year Haswell 
independently described C, dentalum, an Australian form which Stebbing 
has -I think, rightly — considered to be the same as P, cristatus : in 1885 
Haswell placed this species in the genus DeAtiocerella, 

The New Zealand species are common on the coast, frequently being 
found at the roots of seaweed, on the sea-squirt Boltenia, and on other 
organisms which they usually closely resemble in colour ; as they are 
also somewhat sluggish in movement, they are sometimes hard to dis- 
tinguish, They appear to show considerable variation in breadth of body, 
length of the appendages, colour, &c. Other specimens were at different 
times taken on sertularians, whicli they so closely resembled that on more 
than one occasion they were nearly being overlooked altogether, although 
it was known that they were frequently found on the hydroids. Some 
of theiie appeared at first sight narrower than the others, and it was 
thought they had probably formed a separate species. Closer examination, 
however, usually failed to reveal any striking or constant difference. 

In 1885 Haswell had described another species, under the name Dexio- 
cereUa> laevis, from Australian shores, differing from Z>. derUata mainly in 
having none of the segments dorsally produced. 

In his Das Tierreich Amphipoday published in 1906, Stebbing transferred 
these and other species to the genus Podocerus, recognizing ten species, 
two of them being P. laevis (Haswell) and P. cristatua (G. M. Thomson), 
the latter including Dexiocerella dentcUa Haswell. More recently 1 have 
examined and mounted numerous s|)ecimen5, males and females, from 
different parts of Australia and New Zealand. Some of them it is easy to 
identify as P. laevis^ and others as P. cristatusy in accordance with the 
descriptions given by Stebbing, and 1 think it is desirable to retain these 
two species di^nct as a matter of convenienoe, though other forms are 
to a large extent transitional in one character or another* In P* kmis 
the body is usually smooth, without dorsal carination or with only slight 
indications of sucL The gnathopoda are somewhat short and 8tout> hi 
17— Trans. 
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the first the carpus being short and having a distinct rounded lobe 
fringed with setae extending along nearly its whole length. The second 
gnathopod has the propod short and stout, fully half as broad as long, the 
palm is nearly straight, and in fully-grown specimens bears two or three 
somewhat blunted teeth, and is irregularly dentate ne^r the base of the 
finger. In the peraeopoda the proj^s bear three or four stout setulea, 
the strongest of them being on the proximal portion of the propod. 

On the other hand, P. cristatus usually has the body more or less 
carinate on the posterior segments of the peraeon and of the pleon. The 
gnathopoda are more elongated, the carpus of the first being more slender 
and having the lobe extending only along part of its lengtli. The second 



Fio. 1 . — PodoceruB laevia (Harwell) : male speoimen from Cape Maria van Diemen, 
o, first gnathopud ; 6, second gnathopod ; c, propod of peraeopoil. 


gnathopod in general resembles that of P. ktevis^ but is more elongated, 
being more than twice as long as broad. The peraeopoda have the setules 
on the propods less stout, and those that are present more evenly dis- 
tributed along the margin. 

In many respects P. criBtatus shows an approach towards P. dame 
Stabbing from Kergualen Land, but in that species all the segments of 
the body, including the head, bear carinate teeth or processes, and the 
appanages, especially the second antennae and gnathopoda, are much 
more elongate. I Mve specimens from China and Japan that I feel 
inclined to consider a variety of P. danae, the only appreciable difference 
being that the carinal processes are rounded, instead of being pointed as 
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in the Kerguelen Land specimen. P. hrasiliensis Dana from the tropical 
Atlantic is in many respects similar to P. oriaUUus, but is described as 
having the body not carinate. I have only one specimen of P. variegaiu 9 
Leach, the species commonly found in the North Atlantic, and this again 




Fig. 2. — Podoceru^ crUttaius (G. M. TUomaoti) ; male specimen from Cook Strait, 
a, firat gnathopod ; 6, 8e<;ond gnathopod ; propod of peracopod. 

shows very close approach both to P. laetns and P. crisUitus, and it is not 
surprising that in 1893 Della Valle grouped most of these species under 
the name P. brasiliensis, 

Barnard (1916, p. 277) has recorded Podocerus cristaliM (6. M. Thomson) 
from False Bay, South Africa. 

THE NEW ZEALAND SPECIES OF ALLORCHESTES. 

In his report of the Crustacea of the United States Exploring Expedition 
Dana gives two species of AUorchestes as occurring in New Zealand, both 
collect^ in the of Islands. 

A. brevioornis seems from the figure to be immature, and Stebbing 
(1906, p. 684) has rightly suggested that it is perhaps a young male 
iA a Hyde ; it is, I think, a specimen of Hyde grandioomU Kroeyer, a 
species found on the shores of all subantarotic lands. The genera Hyde and 
AUoroheites closely resemble each other, and are not easy to distinguish. 

17* 
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In young males of Hyale gratidicornu, and |)erhap8 of otlier species, the 
carpus of tlie second gnathoj>od is produced into a process lying between 
the merus and propod, similar to the one normally found in adult males 
of Allorchesies, Tliis process is also present in the females of both 
genera ; in many cases it cannot be demonstrated without dissction of 
the appendage, and its value as a generic character is accordingly reduced. 
The shape of the telson differs in the two genera, but this chara<*-ter again 
is one that is not always readily observed. 



It is not surprising, therefore, that the identifications of Allorchestes nmn- 
tealandiae made up to the present are somewhat uncertain. Fortunately 
I am able to give below a distinguishing character which is, 1 think, quite 
reliable, though it is well marked only in adult males. 

Allorchestes noviaealandiae Dana. 

AUorcheite^ 9iovize(da>fhdiae Dana, 1853 and 1855, p. 894, pi. 61, 
fig. 1 a-f (male), g-v (female). Allorchestes mvizecUand^^ie 
Stebbing, 1906, p. 581 (with synonyms). Hyale chiltoni Q. M. 
Thomson, 1899, p. 206. 

This species was described and very fully figured by Dana in 1862, 
and, though it has Wn referred to by both Mr. G. M. Thomson and myself 
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on various occasions, 1 have never quite felt sure about the correctness 
of our identifications. In 1899 Mr. G. M. Thomson described a now 
species, which he named Hycde chiltoni, well marked by the peculiar 
character of the first gnatho[)od of the male, the dactyl Wng long and 
curved and projecting far beyond the short palm. Subsequently to that 
date I have had specimens from different localities that 1 had no hesi- 
tation in referring to Thomson’s Hycde chiUmn, and this was confirmed by 
comparison of them with mounted specimens so named in Mr. Thomson’s 
own collection. Examination of them, however, showed that in the male 
the second gnathopod has the carpus produced into a narrow lobe as 
described by Stebbing for the genus Allorchest-es, and in the telson and 
other points the specimens also agree with this genus, and I had accordingly 
labelled my specimens ** AlhrcheMes chtliom (G. M. Thomson).” 

In comparing this species with the description and figures of Allorchestes 
novizealandiae as given by Dana, my attention was specially drawn to 
the figure he gives of the first gnathopod of the male, which differs con- 
siderably from that of the form found in some other species of AllorcheafeSy 
but proved to be a fairly accurate representation of the corresponding 
appendage of Hayle chiUoni G. M. Thomson ; and a comparison of the 
other appendages leaves no doubt that the species described by Dana was 
the one subsequently described by G. M. Thomson under the name of 
Hydle chiltxmi, a name which will therefore have to be reduced to a 
8ynon3mi. 

The figures given by Dana agree very well indeed with those of my 
specimens, perhaps the only important point being that the joints of the 
peduncle of the second antenna are not very slender as he describes, but 
of fairly average breadth. 

Dana’s specimens were taken in the Bay of Islands on the shores of 
Parua Harbour, the animals being found in holes in wood that had been 
bored by teredos. I have sj^ecimens from Dunedin, Lyttelton, Timaru, 
Cape Campbell, Cape Maria van Diemen, and other parts of the Now 
Zealand coast ; also from Chatham Islands. Dana mentions that this 
species is near to A. australis Dana, an Australian species which Stebbing 
has considered to be the same as A. cowpressa Dana. In the localities, 
given by Stebbing for A. novizealandiae, Valparaiso is given with a query, ^ 
but so far T have been unable to ascertain the authority for this. 

The figures illustrating this paper have been kindly drawn for me by 
Miss E. M. Herriott, M.A., Assistant in the Biological Laboratory of 
Canterbury College. 
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The New Zealand Crustacea Euphausiacea and 

Mysidacea. 

By Chas. Chilton, M.A., D.Sc., LL.D^, &c,, Professor of Biology, Canter- 
bury College, New Zealand. 

[Read bnjorc the Philosophical Inatiiuie of CufUerburyt 6th Augwtf 1924 ; receimd by 
Editor^ 3Ut December ^ 1924 ; issued separately, 26ih April, 1926. | 

Very little attention has been devoted hitherto to the New Zealand 
Euphausiacea and Mysidacea. A few species were taken by the “ Challenger 
in New Zealand seas, and were described by G. (). 8ars in his report on the 
Schizopoda collected by that expedition. One or two additional species were 
afterwards added by Mr. G. M. Thomson and myself. Most of these have 
been reviewed by Hansen in subsequent papers, and later by Tattersall in his 
reports on the specimens collected by the British Antarctic (“ Terra Nova ”) 
Expedition, 1910. The publication of the “ Terra N6va ” reports makes it 
possible to give complete lists of the species known from New Zealand up 
to the present. 

The two groups Euphausiacea and Mysidacea, previously grouped 
together under the Kchizopoda, arc now looked upon as separate orders, 
and it will be well to deal with them separately. 

EUPHAUSIACEA. 

The Euphausiacea are pelagic forms which are only occasionally washed 
up on New Zealand shores. Many are subtropical, but others attain their 
greatest development in size and in numbers in the colder waters of Ant- 
arctic and Subantarctic regions, where they frequently occur in enormous 
shoals and form an appreciable part of the food of whales, seals, seagulls, 
and other animals. 

Before the publication of Dr. Tattersall’s paper only eight species were 
known from New Zealand, chiefly as the result of the “ Challenger ” 
Expedition. The “ Terra Nova *’ collections were made mostly to the 
north of New Zealand, almost on the fringe of the Tropical Zone. They 
comprise twelve species, of which only five had been previously recorded in 
this area ; the remaining seven were all species known from tropical and 
subtropical seas, and may here reach, or approach, the southern limit of 
their range. 

The list of the fifteen species now known from the New ^paland area is 
as follows : — 

1. Thyaano^poda ohtuaifrona G. 0. Bars. 

Occurrence : North of New Zealand. (Tattersall, 1924, p. 16.) 
A tropical and subtropical form of wide distribution. 

2. Nydiphanea auatralia G. 0. Bars. 

Occurrence : North of New Zealand. (Tattersall, 1924, p. Ifl.) 
Frequently washed up on the beaches in the south of New 
Zealand; luminous. Confined to temperate seas of southern 
Australia and New Zealand. 

3. Euphauaia recurva Hansen. 

Occurrence : North of New Zealand. (Tattersall, 1924, p. 17.) 
A southern subtropical and temperate species in the Atlantic 
and Indian Oceans, and widespread oyer the Pacific. 
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4. Euphausia lucena Hansen. 

Occurrence ; Between New Zealand and Australia. (Tattersall, 
J924, pp. 4, 19.) 

5. Euphausia similis Sars var. amiaia Hansen. 

Occurrence : North of New Zealand. (Tattcrsall, 1924, p. 19.) 

6. Euphausia ienera Hansen ( == E, gracilis Sars). 

Occurrence : Australian seas off Port Jackson. (“ Challenger.”) 

(Tattersall, 1924, p. 4.) 

7. Euphausia spinifera G. O. Sars. 

Occurrence : North of New Zealand. (Tattersall, 1924, p. 26.) 
A South Temperate form. 

8. Pseud euphausia lalifrons Sars. 

Occurrence : Australian seas off Port Jackson. (“ Challenger.”) 

(Tattersall, 1924, p. 4.) 

9. Thysandessa gregaria G. 0. Sars. 

Occurrence : North of New Zealand. (Tattersall, 1924, p. 27.) 

Widely distributed in North and South Temperate Zones. 

10. Neruntoscelis rnicrops G. 0. Sars. 

Occurrence : North of New Zealand. (Tattersall, 1924, p. 28.) 

Identification of New Zealand specimens doubtful. Wid(*iy dis- 
tributed in tropical and subtropical waters. 

11. Nematohrachmi jlexipes Ortmann. 

Occurrence: North of New Zealand. (Tattersall, 1924, j). 29.) 

Tropical Atlantic and Pacific ; Indian Ocean. 

12. Styheheiron carinatum Sars. 

Occurrence : North of New Zealand. (Tattersall, 1924, p. 30.) 

Widely distributed in upper waters of tropical and subtroj)ical 
oceans. 

13. Stylocheiron snhmii G. 0. Sars. 

Occurrence: North of New Zealand. (Tattersall, 1924, p. 30.) 

Widely distributed in tropical and subtropical waters. 

14. Stylocheirofi lofigic4)rne G. 0. Sars. 

Occurrence : North of New Zealand. (Tattersall, 1924, p. 30i) 

Widely distributed in tropical and subtropical waters. 

15. Stylocheirm ahbreviatum G. O, Sars. 

Occurrence: North of New Zealand. (Tattersall, 1924, p. 31.) 
Wjdely distributed in tropical and subtropical waters. 

Dr. Tattersall groups the New Zealand species according to their dis- 
tribution as follows : — 

1. Coastal species : — 

Pseudeuphausia lalifrons. 

Nyotiphanes australis, 

2. Oceanic species more or Iw widely distributed in the South Temperate 

Zone ; — 

Euphausia reeurva, 

Euphausia lucens, 

Euphausia simiUs var* armata, 

Euphausia spinifera, 
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3. Oceanic species more or less ^dely distributed in the North and 

South Temperate Zones, but rarely foimd in tropical waters : — 
Thysandessa greyaria, 

4. Oceanic species more or less widely distributed in tropical and sub- 
tropical waters : — 

Eiiphausia ten era, 

Thysanopoda ohtusifrons, 

Nematoscelis microps, 

Nenia-tohrachion flexipes, 

Sfylocheiro7i carinatum . 

Stylocheiron longicorne, 

Stylocheiron suhmii. 

St yloch e i ro n ahhre i ^iain m , 


MYSIDACEA 

The Mysidacea are a group usually much smaller in size than the 
Euphausiacea. They are nearly all marine, b^ing found in shallow waters 
near the coast, or in some cases in deeper waters ; a few live in brackish or 
fresh water. In New Zealand, previous to Tattersall's paper, three good 
species, and two doubtful, had been recorded from New Zealand, the good 
species being Siriella denticulala (G. M. Thomson) (1^80), Temgoniysis 
nome-zealandiae 0. M. Thomson (19(K)), T, (enuipes Tattersall (1918), the last 
from Carnley Harbour, Auckland Islands. Jn 1881 Mr. T. W. Kirk described 
a New Zealand species under the name Mysis meinertzhagemi, but the 
description is insufficient, and all attempts t>o trace the type specimen have 
failed. Caiman in 1908 recorded a species from N(»w i^aland which he 
referred to the genus Pscudotnmaf but the specimen was too immature to 
name specifically. 

In the coUections of the “ Terra Nova ” twelve species were obtained 
off the coast of New 2)ealand, only one, Siriellu denticulatay having been 
recorded from this district previously. Of the twelve species, seven are 
described as new, six of them being referred to the genus Tenagoniysis. To 
these Dr. Tattersall adds another new species of Tenagomysis from speci- 
mens sent him by myself. This genus, which is unknown elsewhere, is the 
characteristic Mysid genus of New Zealand. 

The list of Now Zealand genera therefore stands as follows : — 

Suborder Lophogastkida. 

1. Parahphogaster glaher Hansen. . 

Occurrence : North of New Zealand. (Tattersall, 1923, p. 279.) 
This species was hitherto known only from the East Indian 
Archipelago. 

Suborder Mysida. 

2. SirieUa thompaonii (H. M.-Edw.). 

Occurrence : New Zealand waters between Three Kings and North 
Cape, (Tattersall, 1923, p. 280.) Verj^ generally distributed in 
tropical and subtropical waters. 

3. Siriella denticulata (Q. M. Thomson). 

Occurrence : North of New Zealand ; Auckland Harbour ; Hawke’s 
Bay ; Lyttelton Harbour ; Ocean Beach, Dunedin. (Tattersall, 
1923, p. 280.) A littoral species known only from New Zealand. 
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4. Oastrosaccm australis Tattersall. 

Occurrence : North of New Zealand. (Tattersall, 1923, p. 282.) 
A shallow-water sj>ecies known only from this locality. 

6. Euchaetomera typica Sars. 

Occurrence : North of New Zealand. (Tattersall, 1923, p. 283.) 
Widely distributed in Atlantic and Pacific Oceans. 

6. EuchaeUmera oculata Hansen. 

Occurrence : North of New Zealand. (Tattersall, 1923, p. 284.) 
Previously known from the East Indian Archipelago and the 
Indian Ocean. 

7. Tenagomysis mvae-zealaMae G, M. Thomson. 

Occurrence : Not taken by the “ Terra Nova,^’ but redescribed by 
Dr. Tattersall from type specimens and others sent to him. 
(Tattersall, 1923, p. 29h) An estuarine species capable of living^ 
in fresh water ; recorded from various localities in the South 
Island and from Lake Waikare in the North Island. 

8. Tenagomysis chiltoni Tattersall. 

Occurrence : Tidal inlet, Parakai. (Tattersall, 1923, p. 292.j Known 
as yet from this locality only. 

9. Tenagomysis similis Tattersall. 

Occurrence : Bay of Islands ; Ocean Beach, Dunedin. (Tattersall,. 
1923, p. 293.) 

10. Tenagomysis macropsis Tattersall. 

Occurrence : North of New Zealand ; Akaroa ; Ocean Beach, Dun- 
edin. (Tattensall, 1923, p. 294.) 

11. Tenagomysis rohusta Tattersall. 

Occurrence : North of Auckland. (Tattersall, 1923, p. 295.) 

12. Tenagomysis thomsoni Tattersall. 

Occurrence : North of Auckland. (Tattersall, 1923, p. 296.) 

13. Tenagomysis producta Tattersall. 

Occurrence : Sandy pool, Bay of Islands. (Tattersall, 1923, p. 297.) 

14. Tenagomysis scotti Tattersall. 

Occurrence : North of New Zealand, near the Three Kings Islands. 
(Tattersall, 1923, p. 298.) 

15. Tenagomysis tenuipes Tattersall. 

Occurrence : Caniley Harbour, Auckland Islands ; taken by the 
Australasian Antarctic Expedition. (Tattersall, 1923, p. 299.) 

The genus Tenagomysis now contains nine species, all of them confined 
to the New Zealand area. 

Dr. Tattersall gives a useful key to the species on p. 290. 

BEtaBEKCES. 
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Dispersal of Pebbles and Marine Organisms. 

By Chah. Chilton, M.A., D.Sc., &c., Professor of Biology, Canterbury 
College, New Zealand. 

[Umd hfifurr the J*hilofiophiral Institute of Canterbury, 2nd April, VJ24 ; rereived by 
Editor, Sfsi December, 1V24 ; issued separately, 26th April, W26,'\ 

In February, 1923, I picked up on the be^ch at Riverton, on the south 
coast of New Zealand, a small smooth stone on which were growing a 
number of the stalked ascidian Boltenia pachyderrnatim Herdman. The 
ascidians with the stone had evidently been washed up on to the beach by 
the waves. This reminded me that several years previously the late Mr. 
Thomas Forrester, of Oamaru, had called my attention to the fact that 
smooth’surfaced stones with Boltenias attached were frequently washed 
up on the shores near Oamaru. In this case the pebbles were apparently 
river- worn stones brought down by the Waitaki River (the mouth of which 
is about fourt^een miles north of Oamaru), which had afterwards been 
lying in the shallow water on the adjacent beach. 



BoUenm pachydermatina is very common on the rocky shores of New 
Zealand, and it appears that its free-swimming larvae attach themselves 
to the stones lying near the mouth of the river or on the shore, and 
gradually grow until they are sufficiently buoyant to enable the stone to 
be. floated away, either by the current of the river or by the wash of the 
waves. In this way it appears that stones may be transported to consider- 
able distances and left in places where perhaps their presence might not 
easily be accounted for if these facts were unsown. 

The stone from the Riverton beach is a rather flat one, probably beach- 
worn it measures about 3 in. by 2^ in. by 1 J in., and weighs about ^ lb. 
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In order to ascertain, if possible, how far the stone had travelled, I 
submitted it to Professor Speight, who has kindly examined it, and states 
that it is a somewhat fine-grained granite, similar in many respects to other 
granites found in Longwood flanges, Southland (e.q,, near Orepuki), and 
that it may have drifted round the coast, as these granites are chiefly 
found on the western watershed of the range, or it may have come out of 
the Sounds area farther west. • 

On the stone there were growing about a dozen Boltenias, the stalks 
being about 12 in. to 15 in. long, some of the Boltenias being apparently 
mature, although much smaller in proportion to the length of tin* stalk 
than is often the case with those growing on fixed rocks. Others sliow 
younger stages with shorter stalks. Growing on the stalks of the Boltenias 
were tufts of hydroids and polyzoa of various species, and one or two small 
barnacles ; at the base there is a small mussel, MytiluH sj)., almost covered 
with a coralline, portions of which are also growing on the stalks of the 
BoUchia, It is evident, therefore, that various marine organisms, such 
as hydroids, eirripedes, Arc., might be transported in this way along with 
Boltenias and the stone. 

Mr. John Hardcastle, of Timaru, has written to me calling attention to 
the fact that about twelve years ago a series of hf‘avy southerly seas 
caused the stranding along many miles of the sliingly beach south of 
Timaru of a large quantity of stalked ascidans wdd(‘h had grown in bunches, 
usually to the number of twenty or more in each bunch. Among the 
fmnehes a small percentage brought ashore, entangled among their hold- 
fasts, a small number of pebbles. In this case ap])arontly the ascidians had 
been rooted on to a sea-bed composed of gravel. 

Mr. C. D. Gilling also tells me of the frequent stranding of many 
ascidians on the shingly beach north of Timaru. He has sent me samples, 
many of which are attached to smooth river- or beach-worn pebbles, most 
of them, however, being much smaller than the one found at Riverton. 

It is, of couse, well known that seaweeds and other plants with portions 
of rock attached to them are frequently detached by the waves during 
storms and floated to distajit parts.* In tliese cases the portions of rock 
generally show fracture, and have rough and angular surfaces. Tin* cases 
to w^hicli I am now calling attention are slightly different, since the ])ebbles 
are either river- or beach -worn, and, when the Boltenias have grown 
sufficiently, are floated away by the normal action of the river-current or 
by the waves, processes which are constantly going on. 

The drawing illustrating this paper has been prepared by one of ray 
studenta, Miss Beryl Parlanc. 

• Thus Geikio in his Text-book of Geology says ; “ There owcur ni diiTr^ent fiarte ol 
the Carboniferous system scattered pieces and even blocks of granite, gneiss, quartsite, 
or other durable material which lie embedded, sometimes singly, sometimes in groups, 
in limestone, sandstone, and in coal. Various explanations have been proposed to account 
for these erratics, some winters having even sug^sted the action of drifting ice. The 
stones were most probably transport^ by floating plants. Seaweeds, like our living 
Fueas, with their rootlets wrapped round loose blocks might easily Ix^ tom up and 
drifted out to sea, so as to transport and drop their freight among (orals and crinoids 
living on the bottom.'’ — {Text-book of Qieology, 4th ed. vol. 2, p. 1016.) 

Similarly, Mr. E. J. Bunn says : '' Seaweeds grow on pebbles at the bottom of the 
sea ; as the plants become larger, or as , more numerous bladder-like processes form on 
them, they become so buoyant as to lift the stone off the bottom, and then the tide or 
current con^^eys the seaweed with the attached pebble ashore.” He gives a photograph 
of a pebble of volcanic ash 4 in. long, floated inshore and deposited on a sandy faeaoh 
in Mercury Bay, North Island of New Zealand, by a seaweed (bladder-wrack) that grew 
upon p. 67, pL 60, Melbourne, 191L) 
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Food of New Zealand Fishes. 

By W. J. riiiLLiPPS, F.L.S. 

I hffon the Wellingtov Phihmphical Society, 28th ()riohpr^ Jf)24 ; received hy 

Editor, J2ih Novendier^ J924 : ismicd separately, 2Gth April, 1926.'] 

A PAPER dealing with the food-supply of New Zealand fishes was publislied 
in 1892,* and in 1921t records of the food of over thirty species were 
made by the same author. In the first work are compilations of food 
in 12, (KK) stomachs examined by lighthou8e-ke<*pers, and in the second 
there are valuable contributions to our knowledge of the food of common 
species in Otago waters. 

The examination of 114 stomachs of ten species discussed in this paper 
was undertaken with a view to obtaining preliminary data on the exact 
nature of food-supply of fishes during the autumn months in Palliser Bay 
and Cook Strait. Fish taken from the stomachs were examined in like 
manner to ascertain their food-supply, which was invariably found to 
consist of copepod- remains, algae, shrimps, and scpiids. 

1 have to thank Professor W. B. Bo nham, F.B.S., of the Otago I'liiver.dty, 
for undertaking the identification of the worm? from the fishes* stomachs. 
I wish also to thank Professor Chas. Chilton, D.Sc., of the Canterbury 
University College, Christchurch, for assistance in connection with the 
Idtmtification of the Crustacea, and Mr. W. B. B. Oliver, F.L.S.. for 
assistance with shell -fish. 

The following details show the nature of the stomach -contents of a 
number of fish from Palliser Bay, (Vmk Strait, &c. : - 


DACJTYLOPAGRtTS MACROI»TERPS (Forfitor) \ TaRAKIIII. 

Trawled in Palliser Bay, Cook Btrait. April, 1922. 


Nu. 

j \N onus. 

1 SpntAiifroid 

I Sf-a-urchln. 

Algae. 

Otlier MnteriuU. 

1 

Gtycera orif/era, Limlnironcrris 

Hemnins . . 

Qiinnlity 

( ’opopml eggs. 


sphoerorcphala, &o. 




2 

Limbriconcrcis sp, . . 

Hemains . . 


Diatoms ? 


Several . . 

Quantity 


4 

Owenia ftisifonnis . . 


Small quantity 

. , 

5 

Heniains . . 

Small quantity 

(Vabs and starfish 





remains. 

6 



In intestine . , : 


7 


Remains . . 

Quantity . . j 

1 

Mallkia australis ; 




sand and gravel. 

8 



Quantity 

Sand and gravel. 

9 

Traces . . . . . . 

Traces . . 

Malletia australis ; 





sand and gravel. 

10 

Tiaces 


Small quantity 

Some sand. 

11 


Remains . . 

I.,arge quantity 

8 tarfi sh • remains . 

12 

.Limbrioonereis sphoerocephala 

, , 

Large quantity 


12 

. . 


Starfish-remain^. 

14 


, , 

In intestine . . 

. . 

15 

Glyotra ovigtru^ Limbriconereis 
aphoerocephala 

lAmhrieontrrut ephoeroerphala 

In intestine 

In intestine . , 

•• 

16 

Remains . . 

Quantity 


17 

Remains . . 

In intestine . , 

, , 

18 



In intestine . . 


19 

, , 

. , 


Gasteropod with- 




j 

out shell. 

20 


ReipaiiM . . 

Quantity .. ' 



♦ G. M. Thomson, Notes on Sea-fishes. Trans, N,Z. Inst., vol. 24, p. 200. 
to. M. Thomboit and T. Andurton, History of Portobello Marine Fish^hatehery^ 
Board of Science and Art BM No. 2, p. 67. 
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From the above dat^ it may be concluded that the tarakihi {Dactylo^ 
pagms macropterua) feeds on the sand formations of the bottom. Out of 
twenty stomachs examined, fifteen contained algae, and this comprised the 
major portion of all the material. Less than half the stomachs examined 
contained worms or spatangoid sea-urchin. G. M. Thomson {he. cit.) has 
recorded the following foods : shell-6sh, fish, seaweed, Crustacea, squids, 
and sand-worms. 


Latridopsis ciLiARis (Forster ) : Moki. 

Trawled in Palliser Bay, April, 1922. 


Worms.* AIkuc. (7iHba. , | Othur Muturlal. 


1 

PotamiUa Im iniosa 


In iiitostino 

’ 

Sand and mud in in- 
testine. 

2 

P. lac. .. 




Sand in intestine. 

3 

P, Uw 



.. 

Mactra acalpettum. 

4 


Quantity 



Sand and gravel ; dia- 
toms. 

5 


Quantity 


. . 

Sand and gravel. 

0 

P. lac. .. 



One 

Odd pieces shell ; sand 
and mud. 

7 

Oivenia fuf<ifonnis, 
P. lac. 




Brittle - star remains ; 
sand and mud. 

S 

(). fiiJi.t P. lar.t 
Travisia oleua* 


Several . . 

Two. and 
remains 

Starhsh : isopod. 

1) 

O. P. lac. . . 

Quantity 

. , 

. . 

Sand and gravel. 

10 

P. lac. 



Sand and mud. 

11 

O. fufi., P. lac. . . 

Small 

quantity 



Sea- mouse ; sand and 
mud. 

12 

Traces worm-caaen 


Remains . . 

Two 

Sand and mud. 

13 

Tubes P.lac. 

, . 

, , 


Sand and mud. 

14 

Traces worm-caft« 

Quantities 

Riemaina . . 


Sand and mud. 

Id 

0. fus.t P. lac, . . 

, , 

, , 

, . 

Sand and mud. 

16 

Hand-tubes P. lac. 

Quantity 

Quantity 


Several 


17 

Traces worm- case v 



Sand and mud. 

18 


Large 

quantity 

1 


M. mdpdlum ; sand 
and mud. 

19 




Sea-mouse ; sand and 
mud. 

20 

P.hc 

Smsll 

quantity 

Remains . . j 


Diatoms and sand. 

21 


Small 

quantity 

! 

Remains 

Sand and mud. 

22 

O.fita., ampharelid 
polychactes, 
Eehiurus jwvae- 
xeaiandiae f E. 
unicimUtut 


1 

1 

j 


Isopods. 

23 

Ampharelid poly- 
ohaetes 

Quantity 

1 

1 


M. acaljieUum, 

24 

P. lac., T. oUu €. . . 



One . . 

Sea-mouse : iaopods ; 
Pmmrvobia liniolaia. 

2fl 

. - 

. . 

Remains . . j 

. • 

Sea-mouse. 


* nomM-Motontf id# ; B. uneimUui; Otoenia fuHlormU; PotamiUa ladniota (with sand* 

tub«i): TrwfUia tUiu. 


Twenty out of twenty-five stomachs contained worms or worm-remains. 
Dr. Benham, noting the abundance of P. lacinioaa on the fioor of Palliser 
Bay, writes : ** There seem to be great forests of them in that locality.” 
About 300 sand tube-worms and ampharelid polyohaetes were taken from 
the twenty stomachs, 145 of the latter being from stomach No. 22 alone. 

As most of the fish were trawled at the same time as the tarakihi, 
it may be inferred that at this season the mold frequents parts of the 
sea^floor. covered with the sand or mud most suitable for the growth and 
development of the various tube-worms which constitute the principal food. 
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JoRPANiDiA soLANDRi (Cuv. omd FoZ.) : New Zealand Hake. 

Trawled in Cook Strait, April, 1922. 

The whole of the stomachs examined, excepting one, contained remains 
of young Macruronus novae-zelandiae in varying numbers, the one exception 
containing numbers of worms, probably parasitic {'i Ascaris sp.), and one 
contained also a piece of bivalve shell. In Hawke’s Bay this fish has been 
found to be a voracious fish-feeder,* inhabiting water of about 20 fathoms. 
Out of twenty stomachs about sixty-nine examples of Macruronus novae- 
zeXandiae were extracted. Other food appears to be negligible, and the 
above records show how great the numbers of the young of Macruronus 
novae-zelandiae consumed during this season must have been. 


Chklidonichthys kumu {Lesson and Oarnot) and Lkpidotrigla brachyo- 
PTERA {Hutton ) : Gurnard. 


Trawled in Hawke Bay, April, 1922. 


No. 

Amphipods. 

Crabs. 

Shrimps. 

spa-mice. 

other Material. 

1 

Ampelism sp. . . 

Seven 

Lextnder sp. . . 

. . 

Several isopods. 

2 

Hemiplax sp. 


Six * . . 


3 

Ampeliftca sp. . . 

One 



4 


Hemiplax sp. 

. . 

. . 


5 

One . . 



One . . 


() 



Fragments . . 



7 

Two . . 

Hemiplax sp. 

. , 

. . 


8 

9 

(Stomach empty.) 

Hemiplax sp. 

• 

Six .. 


10 

Hemaiiia 



. . 


11 

Homains 


. , 

Six .. 


12 

1 

i 



Traces of black 
mud and sand. 

13 

Several 

1 


, Sffailla armatu 


Pieces of shell ; sand 
and black mud. 

14 

Remaiua . . i 


Leander sp. . . 

One . . 

Pieces of shell ; 
isopod-remains. 

15 



i 

1 One . . 

Pieces of shell. 

16 


One 

Remains 

1 Two . . 

, , 

17 



I .. 1 

! One. . . 

Copepod-romains. 

18 

Remains 

. . 

S. armata 

; Three 

19 


; , 

Remains 

, Two . . 


20 


1 


1 

Sand and mud. 

21 

Two . . . . 1 

i !! 1 

One . . 


•• 


I believe most of the stomachs examined to be those of Chelidonichthys 
kumu, though in some instances 1 was unable to examine the fishes from 
which viscera had been saved by fishermen. Chelidonichthys kumn has 
been regarded by some to be a night-feeding species, but, though I have 
occasionally found large numbers trawled at night, this is by no means 
a certain indication. The food indicates a wider range of ocean locality 
than that of most fishes, food from ocean-floor and mid-waters appearing 
to be equally mixed. Out of twenty-one stomachs examined, nine contained 
amphipods or amphipod-remains {Atnpelisca sp.) in considerable quantities. 
Unfortunately, the condition of material prevented determination of the 
species in this as in many other instances. Five stomachs contained 

•W. J. PHUiLiPPS, Edible Fwhe* of Wellington, N.Z. Jour, Set. Tech., vol. 1, 
p. 269, 1918. 
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remains of seventeen crabs {Hemiplax sp.), eleven contained twenty-four 
Bed-mice, and six contained shrimp-remains. 

Thyrsitks atun {Euphraaen ) : Bahkac outa. 

Trawled in Palliaer Bay, March- April. 1922. 

Of twelve stomachs examined, eight contained young Macruronus novae- 
zelandiae or their remains, one containing in addition several isopods, 
another several shrimps (Euphausia ap.) ; of the others, one contained 
squid-remains, one copepod -remains, and another sea-mico (Aphrodite sp.), 

Macruronus novae-zelanuiai-: (Hectm): Whiptail. 

Trawled in Cook Strail, March, 1922. 

Four of the five stomachs examined contained young Macrkironiis 
novae-zelandiae ; the fifth contained small fish-remains (Clvpea sp. ?). 

Adults averaging 18 in. in length were trawled in 30 fathoms and brought 
into market on at least two occasions during March, 1922, being sold as 
whiptail. I have since been informed that small quantities of this fish 
appear in the market every few years. This species w^as feeding on its own 
kind, but the record is not sufificient to justify any conclusion ; possibly 
no other food-supply in the shape of young fish was available. 

PuYfliouLUS UACHUS (Fofster): Red Cod. 

Trawled in Cook Strait, March, 1922. 

(1.) One fish (Scorpaena cardinalis) ; one young of megrim (CauhpseUa 
scapha) ; considerable number of partially digested worms. (2.) Three 
half-grown Macruronm novae-zelandiae. 

Pagrosomus auratus (Forster): Snapper. 

Trawled in Hawke Bay, April, 1922. 

(1.) A few shells (Verconella nodma) in stomach ; thirty two young of 
Verconella nodosa ; several Verconella valedwta ; and two Enthria in intestine. 
(2.) Remains of octopus only. 

Genyptkrus blacodhs (Bhch and Schn,): Ling. 

Secured in Cook Strait in 160 fathoms, April and May, 1922. 

Of the six stomachs examined, three contained remains of Macruronus 
nome-zelandiae two contained fish-bones, and one was empty. It is pro- 
bable that in rising to the surface much of the food of the ling is ejected 
from the stomach. Practically all stomachs of ling were much infected with 
parasitic worms. Two contained the cestode worm Bothriocephalus sp., or 
some subgenus. All contained nematodes which appeared to be a species 
of Ascaris. Three had the intestine infected with a species of Taenia^ 
which in one case was over 3 ft, long. 

Partly digested material is very difficult to handle and more difficult 
to identify, yet here and there one comes across startling evidences, which 
may not otherwrise be secured, of the occurrence of individual species 
in unprecedented numbers in certain localities. The two most stnking 
instances noted here are the enormous shoals of Macruronus novae^zdandiae 
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in Cook Strait during the season when most of tht^se fish were trawled, and 
the grt*at forests of Potamilla laoimoaa which cover the floor of at least 
part of Palliser Bay in April. The record of such facts amply justifies time 
expended on this research. 

Among material supplied, Dr. Benliam was fortunate in finding one 
polychaete apparently new to New Zealand, and no doubt many new 
species of the future will be brought to light by similar methods of 
research. 


New or Rare Fishes of New Zealand. 

By W. J. PniLUPPS, F.Ij.S. 

[Head before the Wellingtov Philwophieal Socirf.g, '2Sth Ortobf r, 2U'H ; rt-veived by Editor, 
15th Xovemher, 19:14 : issued separately, 'JCth April, 192fJ.'] 

PlatcM 87-02. 

Family CAKCHARTNJDAK. 

Genus Prionaoe Cantor. 

Prionace glaucum (Rondelet). 

(foleus glaucus iiondelet, IfiM, Pise,, p. 378. 

CarchariaJt glaucus Cuvier. Reg, Anivi., voJ. 2. p. 12(), 1817 ; YhitpII, Brit, Fishes, 
vol. 2, p. 381, 183(i ; Day, Brit, Fishes, vol. 2, p. 289, pi. 162, 1831) ; 
CJucnther. Fische Fuedsee, vol. 3, p. 479, 1910. 

Carchnrimts gJancus Jordan and Gilbert. Bull. IG C’.*S' Sat. Mus., p. 22, 1883. 

Prionaec glauca Jordan and Kvermann, Bull. 47 C.A’. Sat. Mus., p. 33, pi. 1, 
fig. 16, 1896 ; Bull, U.S, Fish. Com., voi. 23, p. 37, fig. 3, 1906 : Snyder. 
Bull. Fish. Com., vol. 22, p. 516. 1904 ; Jordan and KoM^ler, Proc. 

F.S. Sat. Mua.. p. 26, p. 613, 1903 : Jordan. Tanaka, and Snyder, Jour. 
Roy. Coll. Sci. Tokyo, vol. 33, p. 13. fig. 6, 1913 : MKHilIoch, Checkdist 
Fish. S.6. Wales, p. 6, pi. 1, 1921 : Waite, Hec. South Just. Mus., vol. 2, 
p. 12, tig. 10 (glaucum), 1921 : Phillipps, S.Z. Jour. Sci. rf- Tech., vol. 6, 
p. 262, tig. 5, 1924. 

Galeus glaucus Garman, Mem. Mus. Comp. Zool. Harvard, vol. 30, p. 146, pi. 3, 
tigs. 1-3, 1913. 

A badly stuffed shark in the Dominion Museum, previously labelled 
“ Carcharinus brachytirus, Lyall Bay, Wellington,*' is referable to this 
species. Owing to the poorness of the example, my figure of the species 
(Phillipps, loc. cU., 1924) was not a good one. The mouth is not as there 
represented, and little idea of the long sweeping pectoral can be gained 
from the figure. Actually the pectoral is almost equal to the distance 
from its origin to tip of snout. Buch is the case in no other shark, and 
this is apparently all that is required for its identification. 

A further distinction, which possibly may not be so important, is that 
shown in the relative heights of dorsals in Prionace and Carchafinm^ the 
two Australasian genera, so closely related on account of the absence o*f 
piracies in both. For example, in the figure of P. glauca submitted by 
Jeurdan, Tanaka, and Snyder (he. oil.) we find height of first dorsal to be 
over 7J times length to c.p. Measuring from figures, wo find all available 
reiiresentations of Prionace glauoa have the relation of the dorsal height 
to length as above to be 7 to 7$, wliile numerous figures of species of 
Caroharinua gave 5*3 to 6 for same relationship. Mr. Gilhert Archey found 
the relation of height of dorsal to length in a Canterbury Museum example 
from a New Zealand locality to be 7 ; but in the Dominion Museum specimen 
this relationship !S over 74. 
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Family ISURIDAE. 

Genus IsuRtrs Rafinesque. 

Isurus glaucus (Mueller and Henle). (Plate 87.) 

Oxyrhina glauca Mueller and Uenle, Plagiont.^ p. 69, pi. 29. 1838 : 8chlegeU 
Jap. Pisces, p. 302, 1850 : Dumeril, Elaam., p. 409, 1865. 

Isuropais glaucus Gill, Ann. N.Y. Lyc., vol. 7, p. 398, 409 (name), 1861 : 
Jordan and Fowler, Proc. U.S. Not. Mus., vol. 26, p. 623, 1903 : Jordan, 
Tana^, and Snyder, Jowr. Boy. Coll. Sci. Tokyo, vol. 33, p. 16, No. 38, 1913. 

Lamna glauca Guenther, Cat. Fish, Brit. Mus., vol. 8, p. 391, 1870 ; Fiache 
Su^ee, vol. 3, p. 484, 1910. 

Lamna apaUamanii Day, Fishes of India, p. ,722, pi. 186, lig. 2, 1878. 

Isurus glaucus Jordan and Evermann, Bull. U.S. Fish. Com., vol. 23, pt. 1, p. 43, 
1903 ; Garmen, Mem. Mus. Comp. Zool. Harvard, vol. 36, p. 38, 1913 : 
McCulloch, Checl -Ust Fish. N.S. Wales, p. 8, pi. 2, 1921 ; Waite, Bee. South 
Aust. Mus., vol. 2, p. 21. fig. 27, 1921 : Phillipps, N.Z. Jour. Sci. dc Tech., 
vol. 6, p. 268, 1924. 

Body rounded, tapering anteriorly and posteriorly from under first 
dorsal. Head J total len^h. Depth at pectoral is contained 7*61, or 
under first dorsal 6*19, in total length. Eye to snout 3*3 in head, which is 
4 in total length. Snout to origin of dorsal is 2*47, and snout to origin of 
pectoral 4*13, in total length. Snout to first gill-opening equals distance 
from origin of ventral to origin of anal, or five times pre-oral length. 
Thirty-three myomeres on side of body between posterior margin of first 
dorsal and commencement of second dorsal. Gill-slits regularly decreasing 
in size posteriorly, the last being in advance of pectoral. First gill- 
opening advancing considerably towards its fellow on the ventral surface. 
Lateral line rises in a distinct ridge on caudal peduncle near dorsal surface. 
A more or less vertical ridge defines base of caudal, and a ridge at right 
angles to it separates caudal lobes. 

Fins : Pectoral 1 *3 in head, its base being 1 *38 in eye to snout. Height 
or dorsal about 2 in head and origin nearer origin of pectoral than origin 
of ventral. Second dorsal slightly smaller than and rises in advance of 
anal. Upper caudal lobe more than J lower caudal lobe ; secondary lobe 
of upper caudal lobe 6-3 times upper caudal lobe. Lower caudal lobe 
1*27 in upper caudal lobe. 

Teeth ; There are 4 teeth in front on each side large and conspicuous, 
while the third tooth on each side is considerably smaller. Jordan and 
Evermann {Bull. U.S. Nat. Mus., vol. 47, vol. 1, p. 48, 1896) have found 
similar conations in Isurus dekayi (Gill) taken from Cape Cod to West 
Indies. As in the other American species, oxyrhynchus, our species has 
13 to 14 rows of teeth. Teeth at sides more triangular, and those in front 
narrow, long, flexuous, and point either directly down throat or towards 
roof of mouth. No basal cusps. 

Garmen (loc. cit.) recognizes six species of Isurus, one of which, Isurus 
glaucus, from Japan and the North Pacific, has recently been included in 
the New South Wales list by McCulloch {loc. cit.). Waite {loc. cit.) has 
included the same species from South Australia ; in this we note several 
characters which would appear to distinguish it from Mueller and Henle’s 
figure. From available descriptive matter it appears possible that the 
original figure they submitted was not a good drawing of the species ; for 
certainly, if Mueller and Henle’s figure is correct, both the New Zealand 
species and that figured from South Australia are new to science. This is 
improbable. 
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Mueller and Henle showed the relation of the lower to the upper lobe 
of caudal to be 1-44. In Waite’s figure it is 1*30, and in the New Zealand 
examples 1*27. The New Zealand examples have origin of dorsal distinctly 
behind posterior pectoral margin, as is the case in the type, while Waite’s 
figure shows the dorsal rising over hinder margin of pectoral. Such 
discrepencies may be due to faulty taxidermy where museum examples 
have been examined. A twist in the lower caudal fin to represent swimming 
motion might easily be responsible for an artist failing to show the com- 
parative size of lower caudal lobe. 

Jsurus glaucus is perhaps one of the world’s most famous sporting 
fishes. It abounds in considerable numbers around the northern part of 
New Zealand, and anglers from all parts of the globe annually journey to 
Bay of Islands to capture it. Its average weight appears to be between 
220 lb. and 330 lb., and it is to be secured throughout the summer of! 
most of our northern rocky coast-line. This specicjs is the “ mako ” of the 
Maori, which name it still retains. 


Family GALAXIIDAE. 

Genus Galaxias Cuvier. 

Galaxias burrowsius n. sp. (Plate 88.) 

D. 11 ; C. 14 (true rays) ; A. 12 ; V. 5 ; P. 11. Br. 7. 

Length of he.ad is contained approximately 5 times in length to caudal 
peduncle, while depth of body is contained about 9 times in same. Diameter 
of eye is 1*7 in anterior margin of eye to snout. Lower jaw longest, maxillary 
extending to vortical under anterior margin of eye. About 51 myomeres 
visible on side of body. 

Body not greatly compressed. Top of head and body somewhat flattened. 
Behind nostrils on each side are a number of pores of two sizes. These 
are situated on top of head in neighbourhood of each eye, and encircle 
preopercular region to mandibles. Nostrils placed one on each side in front 
of eye at distance equal to diameter of eye. Eyes moderate. Two pyloric 
appendages. 

Fins : Ventral atrophid with 5 rays. Caudal rounded. Pectoral 
extends back to of distance from base to base of ventral ; ventral reaches 
back less than ^ distance from its base to base of anal. Origin of dorsal far 
back above anal. Dorsal not triangular, but elongated as in Neachanfia. 

Teeth : Present only on premaxillaries, lower jaw, and tongue, there 
being distinct enlarged lateral canines in lower jaw, and 3 to 4 series of large 
curved teeth on tongue. 

Colour : General ground-colour of body dark green, with darker markings 
on side which tend to arrange on lines of myomeres. A general yellowish 
tinge is present around most markings, and on head and tail. Caudal 
with its large procurrent attachment is of a deep-yellow colour marked 
with brown spots. Dorsal and anal fins are light brown, the pelvic .or 
ventral white with red at base, and the pectoral brown. The operculum 
is green and under-surface of body white. Lateral line distinctly marked 
by means of a row of minute golden dots. 

T3rpe : In the Dominion Museum. Total length, 131*5 mm. 

Affinities of OaltMcias hwrrowsius : General shape of body and disposition 
of dorsal, caudal, and anal fins altogether show a strong superficial 
resemblance to Neochanna ; but the presence of a ventral fin with 5 rays 
and dorsal with 11 rays indicates a close relationship to Oalaxias, Specimens 
of Galaxias brevipinnis and Galaxias lynx in the Dominion Museum show a 
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like point of origin for the ventral. All members of the genus Oalaxias 
so far recognized from New Zealand have 7 rays in the ventral, and in three 
species alone out of twenty-six recognized members of this genus (Regan, 
Proc. Zool. Soc. Lond., vol. 2, pt. 2, pp. 363-83, I9t)6) the number is 
reduced to 6. These are — one sfjecies, dissunilis^ the type of which is in the 
Australian Museum, and also zehraftts and punctifer, the only two species 
known from South Africa. In Galaxias hnrrow^ius ventral has undergont? 
a remarkable decrease in size and extends les.s than ^ the distance from base 
to origin of anal, while in all other New Zealand species of Galaxim ventral 
extends \ to over J the same distance. 

GalaxicLs hurrowsius is undoubtedly a degenerate form of Galaxias, and 
is to some extent a connecting-link between Galaxias and Neochanna. It 
is known only from one locality, West Oxford, in the South Island of 
New Zealand. Two examples w’cre 8(?riire(l by Mr. A. Burrows and forwarded 
to the Dominion Museum. They were packed alive in a tin box together 
with a quantity of damp earth, sent by })arcel-post on a journey lasting over 
thirty hours, and arrived alive and extremely active. 

. Of this species Mr. Burrows writes as follows : A cre(‘k near my hous(^ 
is dry for a good part of the snmnicr, but every spring it has small fish in 
it from 4 in. to 6 in. in lengl-h. They swim in small shoals, and I caught 
some and ])laced them in a waterhole. The waterhole became dry, and no 
fish were to be seen ; but on digging the bank down I found in it holes 
shaped like a coconut in which the fish hid, each with a small entrance*. 
The holes were very smooth inside, and could hold water for a long time 
if the entrance was carefully closed from the inside." 

Family GADIDAE. 

(kums Lotella Kaup, 

Lotella rhacinus (Forster). (Plate 89.) 

ihuhiui rhjriyiuw Kor.-iU^r, in Blix-li amJ Sflmeider, Ich-th.^ p. /)f>. 1801. 

Lota rhmina Richaidaon, in i)i*‘!Tenbii«;h, Travels in N.Z., vol. 2, p. 222, 1843. 

Gadua rhacinus Forater, Desrr. Anim.^ p. .304. 1844. 

Lotella rhacinus Gueiithfr, Cat, Fish. Brif. vol. 4, p. 347, 18H2; HcM*tor, 

Cat. Cot. ifiw.,p, 80, 1870; Hutton, Oat. N.Z. Fish., p. 46, 1872; Hector, in 
Hutton, Cat. Fish. N.Z., p. 116, 1872; Hutton, Trans, N.Z. vol. 6, 
p. 266, 1873 ; ibid., Trans. N.Z. Inst., vol. 6, opp. p. 104, pi. 18, fig. 74, 
1874; ibid., Trans. N.Z. Inst., vol. 22, p. 282, 1890. 

Physiculus rhacinus Hutton, Index Faunae N.Z.. p. 48, 1004 : Waite, Bee. Cant. 
Mus., vol. 1, p. 18, HK)7 ; ibid.. Bee. Cant. Mus., vol. 1, p. 318, 1912. 

D. 5^58 ; C. 26 ; A. 52 ; V. 2d 7 ; P. 23. Br. 7. L, lat. 120. 

Body stout and elongate, compressed laterally, compression being 
greatest from second dorsal to anal and least beneath first dorsal in region 
of pectoral and immediately below it. Depth at vent 3-4, and length of 
head nearly 4 in len^h to caudal peduncle. 

Head : Interorbital space raised just above eye on each side, with a 
tendency to become concave on top in specimen examined. Eye large, 
deeply set, its diameter being contained 5 times in length of head. Upper 
jaw longer ; maxillary extends backwards to vertical under pupil of eye. 
Mandibular barbel greater than I length of pectoral. 

Teeth : 15 large pointed conical teeth irregularly placed on outer margin 
of each side of lower jaw ; 12 teeth on outer margin of each side of upper 
jaw, similar save that they are smaller amd more irre^lar. Villiform 
band of teeth immediately inside outer row in upper jaw, while small 
scattered teeth in bands occupy the same position in lower jaw. Oval 
patch of 12 rows of small teeth present on head of vomer. 
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Fins : The first dorsal commences over origin of pectoral, being placed 
relatively farther back than in Australian species. Ventral commences a 
little farther forward in reference to pectoral than in Australian species. 
Second outer filamentous ventral ray reaches nearly J distance from base 
of ventral to vent. Vent situated slightly less than J of total length of fish 
from snout to end of tail. Ana! commences 10 mm. behind vent. Caudal 
small and rounded. 

Colour : Uniform dark red. A dark line runs from upper margin of 
operculum to dorsal surface. Other dark markings, more or less distiiict, 
are apparent on head, running parallel to branchiostogal rays. Below fins 
colour lightens to a pale reddish’yellow. Fins uniformly dark. 

The following key will serve to differentiate the New Zealand and 
Australian species of TA}feUa : — 

l>epth at vent 34 and length of head nearly 4 in iengih to caudal 

l>f'dun(ie . . . . . . . . . . . . rharivm. 

Depth at vent nearlj' 4 and length of head 4 r> or over in length tf* 

caudal peduiu^le . . . . . . . . . . . . callarias. 

(.'all'arias han a longer maxillary Inino than rharinvs. 

Huttidi {he, cit.) called this spvcicb “hake/* a term used to refer to 
Merluccfius vulgaris in tlu North 8ea. If we are to continue to apply 
Fnglish names to like New Zutiand bpecies, Merluccius gayi has prior 
right to th<’ name “ hak(* ' ; but, unfortunately, Jordan idia sokmdri is 
in Blenheim, Nelson, Picton, Wellington, and Napier caught and sold as 
“ hak<‘.’' This I have va'ritiod. 

Lotella rhaeinns is not uncommon in Cloudy Bay. and during 1924 small 
numbers were sold in Wellington as Cloudy Bay cod*' and “rock-cod." 
Working on the principle of applying Fnglish names to like and related 
species in our waters, Lotelki rhaci»ms might rightly he dt*scribed as a 
haddock or a cod. The first specimen which came under my notice w^as 
secured by the late Dr. Moorhouse (of Christchurch) off Cape Brett, and 
presented to the Dominion Museum. This example is here figured, and 
is stouter than most Wellington speeunens. 

The following key will serve to- differentiate the two allied genera^ 
Fhysimdus and Lotella 

A row of strong large teiith with bands of small ones; scales very 

small . . . . . . . . . . . . . . Lotella, 

Teeth Bubequal in size, in hands, st-ales large . . . . . . Phyj*lnilufi, 

1 have to thank Mr. A. R. McCulloch, ot the Australian Museum, for 
comparing a specimen from New Zealand with the Australian examples. 


Family AOTEAIDAE new. 

Aotea n. gen. 

Body naked, extremely elongate, cylindrical, not appreciably compressed 
except in caudal region, tapering only in posterior quarter of length. Body 
and head covered with a semitransparent skin, which peels off on being 
handled. Lips well developed ; snout acute and compressed, overlapping 
mandible, mouth being underneath. Lateral line present. Fins absent. 
A semitransparent portion of back towards tail may represent the dorsal 
fold of certain Synbranchidae, or may be caused by shrinkage. Minute 
teeth present in several aeries on palatines and vomer extending to inter- 
maxillaries. Mandibular teeth in single series. All teeth minute and 
approximately the same size, though those on symphysis appear stronger. 
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Aotea acus n. sp. (Plate 90.) 

Length of head approximately 24 and depth behind head 50 in total 
length. Eye 12 in length of head. A minute posterior nostril situated on 
each side of head about diameter of eye in front of posterior margin in lino 
with centre of pupil. Upper maxilla overlaps mandible by a distance equal 
to diameter of eye. Angle of jaws reaches back to distinctly behind 
posterior margin of eye. Eye to snout equals depth of body behind head. 
Snout not Anteriorly rounded as in Synbranchutt. 

Owing to abrasions and swellings, apparently caused by parasites, the 
anus has been obliterated. Species is unfortunately not in a tit state for 
dissection, but position of vent apj^ears to be under one of the numerous 
swellings on the ventral surface in anterior portion of body. A hard folded 
portion beneath body posterior to head apparently indicates gill-openings, 
which arc similarly placed in Synbranchus. Along parts of anterior body- 
wall segmentation is clearly visible. 

Affinities of Aotea acus : Aotea acm differs from all other genera of the 
suborder Synbranchiformes in the possession of vomerine teeth, and also, 
as far as can be learned from available literature, in the extremely elongate 
body. Guenther (Cat, Fish. Brit, Mas., vol. 8, p. 12, 1870) has divided 
what was then regarded as the family Symbranchidae* into the following 
throe groups — (a) Amphipnoina, (b) S^ibranchina, (a) Chilobranchina— of 
which the first two have vent in posterior half of length, while the last has 
vent in anterior half ; but all Chilobranchina known to Guenther were 
without vomerine teeth. 

Weber and Beaufort (Fish. Indo-Aust. Archip., vol. 3, p. 411, 1916) 
discuss the order Synbranchoidea, and give a key to the three genera of 
Synbranchoide^. It would appear that Aotea acus shows certain affinities to 
Monopterus albus, common in the fresh waters of Sumatra. Borneo, China, 
and Japan ; but its serpent-like head, attenuate body, and vomerine teeth 
indicate otherwise. The New Zealand species appears to show considerable 
differentiation of arrangement of frontal, parietal, and supra-occipital 
bones of the skull ; but without injury to the type it is impossible to 
determine how far bones have been modified. 

Regarding the Synbranchiformes, Goodrich (Treatise on Zoology, vol. 9, 
p. 4()8, 1909) writes : A small group of very highly specialized fish whose 
affinities cannot yet be determined. They have a superficial resemblance 
to the eels, from which they differ in many important osteological characters, 
and in the possession of closed ovisacs. The air-bladder is absent. The 
skull is like that of the Clupeiformes ; the parietals meet, but the maxillae 
are almost excluded from the margin of the mouth. The group is unknown 
in a fossil state.” 

Aotea acus is related to the order Carenchelyi, or long-necked eels, in its 
slender body and serpent head (Jordan and Evermann, Bull. V.S. Nat, 
Mus,, vol. 47, p. 343, 1896). This order is represented by a single species 
taken in the Gulf Stream at 1,022 fathoms ; but it differs from the New 
Zealand species chiefly in the presence of fins. The Synbranchiformes are 
represented in Australia by the family Cheilobranchidae, of which two small 
species, 2 in. to 4 in. long, are common in coastal rock-pools and inshore 
waters (McCulloch, Checklist Fish. N.S.W., p. 22, Nos. 76a and 76b, 1920). 

Type : The type was taken from the stomach of a snapper (Pagrosomus 
auratus) secured in Cook Strait, and forwarded to the Dominion Museum 
by Mr. H. Washboum, Nelson. It is assumed that the species is marine, 


* Generally wrongly spelt Symbranohidae *' instead of “ Synbranchidae.” 
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and it is possibly an inhabitant of deep water which had died or left its 
abode owing to disease. 


Family GIRELLIDAE. 

Genus Girella Gray. 

Girella cyanea Macleay. 

OireXla cyanea Maoleay, Proc. Linn. Soc. N.S. Wales, vol. 5, p. 409. 1881 : 
Ogilby, Proc. Zool. Soc. Land., p. 394, 1887 : Waite, i?cc. Ansi. Mua., 
vol. 5, p. 167, pi. 20, 1904 : Roughloy, Fish. Australia, p. 54, pi. 13, 1916 ; 
PhillippB, N.Z. Jour. Sci. cP Tech., vol. 4, p. 116, 1921. 

Hitherto known from waters of New South Wales, the Kermadec and 
Lord Howe Islands, I have recently recorded Oirdla cyanea from Hauraki 
Gulf, where it appears to be caught only by the Maori. It is not common^ 
and is rarely seen south of Whangarei. Structurally it resembles OireUa 
tricuspidata, but differs chiefly in having a deeper body, smaller scales, and 
outer teeth in single rows. Messrs. W. R. B. Oliver and H. Hamilton, of 
the Dominion Museum, have recently taken 6. cyanea off Poor Knights 
Islands. 


Family AGROSTICHTHYIDAE. 

Genus Agrostichthys Phillipps. 

Agrostichthys parkeri (Benham). 

Jiegalecus parkeri Bonham, Tratis. N.Z. hist., vol. 36, p. 198, pi. 9, 1904: 

PhillippH, N.Z. Jour. Set. d; Tech., vol. 6, p. 232, 1923. 

Agrostichthys parkeri Phillipps, Proc. Zool. Soc. Lond., pt. 2, p. 640, figs. 1, 2. 

1924. 

This species, which I have made the type of a new genus, is of peculiar 
interest in that its general outline of body agrees with the Regalecidae, while 
the shape of the head and disposition of the teeth show considerable afl&nity 
to the Trach)rpteridae. It differs from each, however, in the enormous 
extent to which the body of the adult is elongated, and also in the long 
maxillary plate. 


Suborder XIPHIIFORMES. 

Ventral fins absent ; mandible less than | maxillary . . Fam. Xiphiidak. 

Ventral fins present ; mandible i or more than maxillary Fam. Istiophoridae. 


Family XIPHIIDAE. 

Genus Xiphias Linnaeus. 

Xiphias gladius Linnaeus. (Plate 91.) 

Xiphias gladius Linnaeus, Syst. Nai., od. 10, p. 248, 1768: Guenther, Gai. Fish. 
Brit. Mus., p. 611, 1860: Hutton, Trans. N.Z. Inst., vol. 22, p. 278, 189<M 
Jordan and Evermann, BuU. U.S. Nat. Mus., vol. 47, pt. 1, p. 894, 1896 ; 
Bull. U.S. Fish. Com., vol. 23, p. 168, fig. 61, 1903 : Hutton, index Faunae 
N.Z., p. 48, 1904 : Waite, Bee. Cant. Mus., vol. 1, p. 26, 1907. 

Ziphius gladius Hector, Trans. N.Z. Inst., vol. 7, p. 246, 1876. 

Ziphias gladius Cheeseman, Trans. N.Z. Inst., vol. 8, p. 219, 1876. 

XipMus gladius Sherrin, Fish. N.Z., p. 96, 1886. 

D. 2+14/3 ; P. 1+12 ; A. 1+9/3. Br. 7. 

Head approximately 5, depth at opercular edge excluding dorsal sheath 
nearly 6, and d^th at anterior anal 7*73 in length from tip of mandible to 
tip of caudal. Tip of spear to eye approximately equal to distance between 



536 


Tranaactions. 


origin of pectoral and first anal. Mandible pointed and 1 length of head. 
Eye 6-08 in head. No teeth. Body generally compressed laterally, naked, 
more or less rough, and compressed dorso-ventrally in region of caudal 
peduncle. An enlarged keel on each side about middle line on caudal 
peduncle, which is broader than deep. 

Fins : First dorsal commences above gill -openings, falcate, and elevated, 
rising to a height almost equal to length of head. Second dorsal small, 
rising well back on dorsal surface and reaching over lateral keel. Length 
of pectoral approximately equal to depth at 0 }>ercular margin. First anal 
sometimes originates at a point a little nearer operculum than tip of 
caudal. Second anal is in front of second dorsal and about the same size. 
Ventrals absent. Caudal forked. 

Colour : “ Upper surface has a general greyish-purple tinge merging 
to dark grey on dorsal surface. Fins of uniform grepsh-grecn. Under- 
surface white ” (Clarke’s drawing). Jordan and Evermann describe the 
Hawaiian example as follows : “ Colour dark metallic-purjilish above, 

dusky below, sword almost black above, below lighter ; fins dark, with 
silvery sheen.” 

Clarke’s drawing of the species, here published for the first time, 
represents a swordfish having a total length of 11 ft. in., washed ashore 
on Hokitika beach. It appears to agree very well in all essential details 
with Cuvier’s figure of the species, reproduced by Jordan and Evermann 
(1903, loc. cit.). The large fossa shown on the sides of Clarke’s example 
are not shown in figures of this species from the Atlantic, and do not 
appear in a large stuffed example among the collection of New Zealand 
fishes in the Dominion Museum. The young of Xiphiaa (fladius is known 
to be possessed of teeth and two connected dorsal fins. Though not common 
in the Pacific, the species is highly valued as food in southern Europe, and 
is the object of extensive fisheries in the Atlantic. 

Family ISTIOPHORIDAE. 

Genus Istiophorus Laoepede. 

Istiophorus gladius (Broussonet). (Plate 92.) 

Scomber gladius Broussonet, Mem. Acad. Sci.^ p. 4«'>4, pi. lU, 1780. 

Utiophorm gladifer Lacepede, Hist. Nat. Foies., vol. 3, p. 374, 1802. 

Hisiiophorus indicua Cuvier and Valenciennes, Hist. Nat. Foiss., vol. 8, p. 293, 
pi. 229, 1881 ; Valenciennes, Regm Anim. Jllustr. Foiss., vol. 49, p. 124, 
pi. 53, tig. 1, 1836. 

Histwphorus sp., Knox, Trans. N.Z. InsU, vol. 2, p. 13, pi. 1, 1870. 

H istiophorus mtscMHH Hutton, Trans. N.Z, Inst., vol. 8, p. 216, 1876. 

Histiophorus gladius Guenther, Brit. Mus. Cat. Fish., vol. 2. p. 513, 1860 : 
Day, Fish. India, pt. 2, p. 198, 1876 : Castelnau, Froc. Linn. Soc. N.S. Wales, 
vol. 3, p. 362, 1879 ; Maoleay, Froc, Linn. Soc. N.S. Wales, vol. 5, p. 622, 
1881 : Goode, Rep. U.S. Fish. Com., 1880, p. 309, pi. 8, 1883 : Ogilby, 
Cat. Fish. N.S. Wales, p. 23, 1886, 

Histiophorus herschsUii Hutton, Cat. Fish. N.Z., p. 14, 1872 ; Trans. N.Z. Inst., 
wclL. 22, p. 278, 1890 ; Index Faunae N.Z., p. 43, 1004 : G. M. Thomson, 
HisL Portobelh Fishdtakk., p. 79, 1921 (herschdli). 

Tetrapturus indieus Waite, Mem. N.S. Wales Nat. Club, p. 42, 1904; Rec, 
Cant. Mus., vol. 1, p. 26, 1907. 

Istiophorus gladius MoCuUooh, Rec. Aust. Mus., vol. 13, pt. 4, p. 137, pi 24, 
1921. 

D. 47+7 ; A. 9+7 ; P. 17 ; V. 2. Br. 7. 

Depth un(ter third anterior dorsal ray (excluding dorsal sheath) 1*7 in 
length of head measured from tip of mancuble to opercular margin, or almost 
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exactly 6 times in length from tip of mandible to highest point on lateral 
keels at base of caudal Eye 10 in head. Eye to tip of rostrum approxi* 
mately equal to length gf head. Bostrum 8t;caight, broader than deep, 
covered exteriorly by rough rounded sj^inulex which continue posteriorly 
well toward angle of jaw. Mandible pointed in front and extending back- 
wards beyond posterior margin of eye. Nostrils small, situated in front 
of eyes. 

I3ody compressed, broadest in region of pectoral and thence narrowing 
backwards. A broad fleshy fold on each side of body on dorsal surface 
extending backward to commencement of second dorsal, thus forming a 
sheath to accommodate first dorsal rays. Ventral and anterior anal rays 
have similar sheaths. Bases of second dorsal and second anal uncovered. 
Body covered entirely with pointed scales, shortest on dorsal surface and 
longest on ventral. Caudal peduncle deeper than broad, with two keels 
on each side forming distinct ridge. 

Pectoral relatively longer than in McCulloch's example, reaching from 
base more than i distance to origin of anal, or being longer than depth 
under anterior dorsal rays. Dorsal commences above operculum, having 
first two rays short and third longest. Thence rays decrease in size to 
second dorsal, which consists of 7 rays, the first being longest and others 
decreasing posteriorly. Caudal slender and much forked, with two raised 
keels on each side of base. Toward.s posterior margin of the strong base 
of caudal lobes arc 3 ridges which may be supplementary keels. 

Origin of first anal to origin of second anal e(]uals height of dorsal above 
opercular margin, Second anal is below’ second dorsal, its first ray being 
longest and others smaller ])osteriorly. First anal has third ray longest. 
Ventral commences a little behind origin of pectoral and consists of 2 
fused rays forming a rod on each side extending backwards as far as 
pectoral 

Colour : Upper surface dark brown with several curious vertical bands 
of w’hite, some of which extend from dorsal surface to lateral line. This 
ground-colour of brownish-black extends forwards to eye and on to rostrum 
in front and sharply defines the greater part of upper dorsal surface, being 
posteriorly confined to upper portion of caudal peduncle. Ventral surface 
white, in marked contrast to dorsal. All fins of a dull reddish-brown. 
Anterior dorsal is not in this case uniformly black as in McCullocirs 
description of the young. 

Discussion : This species is the common swordfish of Bay of Islands. 
It is here described from a specimen W’aahed up at Napier and purchased 
from Messrs. Boyd during 1921. A cast is in the Dominion Museum. As 
a sporting fish of our northern waters this species has recently risen to 
fame, and, together with the mako and kingfish, is a favourite with visiting 
anglers. The young of this species, so well described by McCulloch (loc. 
Of/.), apparently differs in two important respects from the New Zealand 
species — (1) the shorter pectoral, and (2) the incongruous length of the 
aorsal fin. Of these differences the former is the more important. Possibly 
much of the dorsal breaks away as the fish grows up ; and it can only be 
assumed that, as the dorsal disappears, the pectoral increases in length and 
becomes in the adult the long appendage shown in the accompanying plate. 
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Descriptions of New Zealand Fishes. 

By L. T. Griffin, F.Z.S., Assistant Curator, Auckland Museum. 

[i^eoc^ b^ore the Auckland Institute^ 25th November, 1924 ; received by Editor, 6th 
September, 1924 ; iaaued separately, Jbth April, 1926,] 

Plates »3-l)8. 

Family MURAENIDAJ^]. 

Genus Gymnothor.w Bloch. 

G 3 rmnothorax prionodon Ogilby. (Plate 93.) 

Gym nothorax prionodon Ogilbv, Proc. Linyi, Soc, N,S. Wales, .ser. 2, 
vol. 9, p. 270, 1895. 

Length of head 4 in trunk or 8f in total. Height of body rather 
more than 7 in trunk or IJ in tail. Eye 9 in head or 2 in snout ; gill- 
opening rather more than i diameter of eye. Length of anterior nasal 
tube subequal with width of gill-opening. Snout 5 in head ; mouth 2J in 
same. Teeth on sides of jaws 14 above, 16 below. Palatine teeth 7 ; 
vomerine teeth 3. 

Body moderately compressed for three-fourths of length, after which 
it becomes much compressed to tip of tail. Occipital region elevated, 
fleshy. Snout convex above, swollen on sides, curved downwards 
anteriorly. Cleft of mouth extends behind eye. Teeth in jaws uni- 
serial, subtriangular, acute, getting gradually smaller towards the angle. 
Vomerine teeth (if present) subulate or triangular and depressible. 
Palatine teeth very smartl, in a short even row. None of teeth serrated. 
Tongue immovable. A series of 3 pores on ramus. Posterior nostril an 
oblong slit surrounded by low rim, placed above anterior quarter of eye. 
Branchiostegal sac moderately developed. Origin of dorsal fin vertically 
above gill-opening, the fin is thick and fleshy. Anal fin similar to dorsal, 
but much lower, less than half height of former, both fins surround tip of 
tail. 

Colour . — The whole fish when alive was a uniform dark brown above, 
with a greyish shade below from throat to vent. Numerous short wavy 
transverse streaks black in colour are spread over the whole fish as far as 
tip of tail, also three distinct longitudinal lines reaching from the branchio- 
stegal sac to tip of tail. Folds of gill-membrane well marked with five 
or more black pgZAg lines. Angle of the mouth black. Cream-coloured 
spots varying in size cover head, body, and dorsal fin, but no spots are 
found on an^ fin. The spots arc largest about centre of fish, smaller on 
occipital region and sides of head, minute on snout. Anal fin uniform 
very dark brown. 

Described and figured from an .adult specimen which is 714 mm. long 
from snout to tip of tail. The length from tip of snout to vent is 328 mm. ; 
vent to tip of tail, 386 mm. ; snout to gill-opening, 82 mm. ; greatest height 
of body, ^ mm. 

Vartattoft..-—I have received two specimens of this interesting species ; 
the one described was caught at the Mokohinau Islands in April, 1922, 
and the second one, which is far larger, was taken at the Alderman 
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Islands in the following August. The total length of the second specimen 
is 848 mm., and its greatest height 80 mm. There are several other 
differences, which may be noted here : The vomerine teeth are reduced 
to 2, placed close together, and close to base of anterior maxillary teeth. 
They are both triangular in shape, not subulate as in specimen figured. 
One pore only is found on the ramus, situated nearer angle than middle 
of jaw. The general colour of the fish and form of spots shows a marked 
variation, the former being a light-golden brown in life, while the spots 
vary from single round and oval ones to groups of from 2 to 4 placed in 
close juxtaposition, the latter being disposed mostly about the middle 
portion of the body and dorsal fin. The difference in colour, form of spots, 
and the reduced number of vomerine teeth may be due entirely to age. 
Mr. A. R. McCulloch, Zoologist to the Australian Museum, in writing me 
after examining these two eels, says : “ The tyx)e of the species is a 

young specimen and has no vomerine teeth, and its maxillary ones are not 
so uniform as in your larger specimen, but these dififer in your two, 
the vomerine teeth being proportionately smaller in the younger of your 
specimens. In very young examples I believe you will find the vomerine 
teeth undeveloped.” 

Locality. — Mokohinau and Alderman Islands, Auckland Provincial 
District. 

Type in Australian Museum, “ believed ” to have been taken in Port 
Jackson Harbour, but has not been recognized from that locality since. 

Gymnothorax prasinus Richardson. Green Eel. 

Mnraena prasina Richardson, Ichth. Ereb. and Ten,, p, 93, 1847 ; 
M. kruUii Hector, Trans. N.Z. Inst., vol. 9, p. 468, pi. 8^ 
fig. 107a, 1877. 

When Hector described and figured this cel as a new species under the 
name of M, htuUii he probably overlooked Richardson’s description, or 
for some other reason thought his specimen differed specifically. For 
some time there has been a doubt as to whether our very common green 
eel (sometimes called yellow eel ” by local fishermen) should be classed 
as a new species under Hector s nomenclature ; and in order to settle 
this important matter I forwarded a fine example of the eel to Mr. 
McCulloch for comparison with the New South Wales species. He now 
informs me that O. kruUii is synonymous with their common green eel, 
G. parasinvs. He adds that the dentition of this species is very variable, 
and that he has seen none in which it quite agrees with Richardson’s 
description, but there is no room for doubt as to the identity of the New 
South Wales species, and that my specimen agrees in all details with 
Australian specimens of similar size. 

Gymnothorax ramosus n. sp. (Plate 94.) 

Length of head 8^ in total or in trunk. Height of body \ length 
of head, or rather more than 5 in trunk, or 8 in tail. Eye 10 in head or 2 
in snout ; gill-opening about as wide as eye. Nasal tube equal to width 
of eye. Snout 5^ in head ; mouth in same. Teeth on sides of jaws, 
14 above, 14 below. Palatine teeth 10 ; vomerine teeth (when present) 2. 

Body compressed, becoming very compressed towards tip of tail. 
Occipital region elevated, fleshy, swollen on sides behind eyes. Snout 
convex, flattened on sides. Cleft of mouth extends behind eye. Teeth 
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in jaws coni presses], unisonal, subtriangular, acute, directed lightly back- 
ward, and getting gradually smaller towards angle. Vomerine teeth 
subulate, depressible, posterior one longer than anterior. None of teeth 
serrated. Tongue immovable. Posterior nostril situated above the anterior 
ijuarter of eye, rather small, rounded. Branchiostegal sac moderately 
developed. Origin of dorsal fin some little distance in advance of gill- 
opening ; it is thickened at base, becoming gradually thinner towards margin. 
It is high throughout entire length, highest in centre, where it is rather 
more than half height of body. There is a decided notch in dorsal fl 
little distance from tip of tail. iVual fin much lowt*,r than dorsal, of uniform 
height throughout. Tip of tail surrounded by fins. 

Colovr, — Golden brown covered with broad highly defined dark- brown 
reticulations, beneath which is a conspicuous network of very small 
reticulations of same colour as the larger ones. The reticulations extend 
to margin of dorsal fin. Dorsal fin narrowly margined with white between 
reticulations. Anal fin uniform black all along base, margin being pure- 
white. Inside of mouth cream-coloured, with reticulations same as the 
smaller ones found on body. 

Variation. — I have received two specimens only of this most striking 
eel. This description is of the type specimen, which is about half-grown : 
its greatest length is 624 mm. ; head, 74 mm. ; greatest height of body, 
45 mm.; eye, 7 mm. The paratype, which is an adult, is 1,040 mm. long; 
height of body, 70 mm. ; eye, 12 mm. Beyond some difference in the 
measurements, doubtless due to age only, the two specimens are identical. 

Affimties . — I sent one of these specimens to Mr. A. R. Mcf'Ulloch for 
his opinion, and in writing me later he makes the following statement : 

When I first saw this eel I felt certain that it was identical with a species 
from Lord Howe Island which I have previously identified as Gymnothorax 
herndti Snyder (Bull. V.S. Fish Comms., vol. 22, pi. 4, and vol. 23, pi. 15), 
the striking colour- marking of the two being very similar. But a glance 
at its teeth showed that yours has compressed and roughly subtriangular 
teeth, whereas those of the Lord Howe Island specimen are long and 
subulate ; further, the latter has a long row of vomerine teeth, and its eye 
is much smaller than in yours, with a much broader space separating it 
from the mouth. In ray opinion you are pretty safe in regarding it as a 
new species.*’ 

Localities. — Whangaroa and Bay of Islands, North Auckland districts. 

Holotype and paratype in Auckland Museum. 

Family SERRANIDAE. 

Gknus Epinephelus Bloch. 

Epinephelus octofasciatus n. sp. (Plate 95.) 

Br. 7 ; D. xi/XIV ; A. iu/IX ; P. xvii ; V. i/V ; C. xiv/f 

About 130 scales between upper posterior margin of operculum and 
Lypural joint ; 31 between origin of dorsal fin and lateral line ; and 57 
more to ventral surface. 

Depth before ventrals in length to hypural joint ; bead 2| in same. 
Eye 5 1 in head, and 2 in snout. Maxillary } ^ameter of eye; inter- 
orbital space 4{ in head. Caudal peduncle 7f in len^h to h}rpural joint. . 

Body compressed, covered with small ciliated sca^, very much smaller 
on nape and along b^e of first dorsal fin. They get suddenly larger below 
second dorsal, about subequal with those in centre of body, then becoming 
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very small again on base of pectoral and over abdomen as far as vent. 
Very small “ cycloid ” scales cover membrane and rays of fins, but all 
spines are free from scales except at base. Lateral line with origin at upp(^r 
posterior margin of operculum well defined. It runs obliquely backward as 
far as fifth sixth dorsal spines, then, bending steeply downward to middle 
of caudal peduncle, passes into caudal. 

Interorbital space, checks, and operculum covotckI with s’nnll cycloid 
scales, those on posterior and lower margin of preoperculum, suboperculuni, 
and lower jaw being more or less embedded in skin. iSosUlb placed close 
together, posterior one very large. l\Taxillary with supplemental bone, 
naked, exposed, and extending backward as far as anterior J of eye. Pro* 
maxillary naked. Lower jaw projects slightly beyond up])er, and furnished 
with strong lips. Throat naked. .4n outer set of small fixed canine teeth 
in both jaws, while all the inner ones are hinged at base and dcprcssible, 
arranged in a band which is broadest in front, getting much narrower 
towards angle. A few slightly longer curved canines are found scattered 
about among smaller ones in both jaws. Strong fixed teeth present on 
vomer and palatine bones, tongue smooth. OpcTculum with upper posterior 
margin developed into a strong scaly flap, lower portion of which is pro- 
duced forming a flexible spine. Three strong fixed spines on operculum, 
placed one above the other : top one small, exposed ; centre one large, well 
exfiosed, and about in line with uj#per margin of flexible spine on the 
opercular flap ; lowest spine the. smallest, situated near base of central spine, 
and almost entirely hidden among the scales of operculum. Preoperculum 
with a strongly serrated posterior margin and angle, the serrae being directed 
obliquely upward on upper half, straight in centre, and downward at angle 
where they are a very little stronger. Gills 4 ; gill-rakcrs long, 15 on lower 
half of anterior lijiib ; gill-membrane separate, pseudobranchiae present. 
Dorsal fin with origin in the vertical from the posterior margin of operculum 
composed of strong sjnnes and rays. Its first spine very short, the fourth- 
sixth longest, equal to three times length of first, and about 3 in liead ; 
those following decrease in length gradually backward as far as last spine, 
which is a little longer than preceding one. Second dorsal somewhat 
elevated, rays direc.ted backward, seventh the longest, a little longer than 
longest spine. Pectorals roun<led, subsy in metrical, reaching backward to 
vertical from ninth-tenth dorsal spines. Ventrals with very strong spine 
somewhat longer than fourth dorsal spine. Anal with 3 very strong spines, 
the first short ; nearly 2 in the third, which is subequal with ninth dorsal 
spine. Anal rays similar to second dorsal. The spines in all the fins 
covered with strong scalcless membrane except tips, which are exposed. 
Caudal truncate. 

Colour . — Body ground-colour dingy purple-brown, with 8 broad dark- 
purple bars reaching vertically downward, the first ending at top of oper- 
culum, those following descending to below middle of height. Belly dirty- 
white with a bluish tinge, margins of scales light purple-brown. Top of 
head and maxillary dark purple brown ; upper half of the premaxiHtu'y 
dark purple-browm the distal half becoming much lighter ; lips dark 
purple-brown; throat light greyish-purple; Operculum dark greyish- 
purple ; cheeks light greyish-purple ; branchiostegal membrane dark 
greyish-purple. Eye, outer margin dark purple-brown, then a broad gold 
ring with the lens blue-black. Scaly membrane of first dorsal same colour 
as body, its upper margin, which is free from scales, being very dark 
brown. Second dorsal same as ground-colour of body, and broadly 
margined with very dark brown, almost black. Anal fin same as second 
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dorsal ; pectorals same as second dorsal, but with a broad blackish band 
running through them almost mesially. Ventrals very dark, almost black, 
but somewhat lighter at base. Caudal same as second dorsal, and broadly 
margined with blackish-brown. 

Described and ’figured from the holotjrpe, which is 467 mm. long to 
hypural joint; head 165mm. long; diameter of eye 28mm.; greatest 
depth of body 187 mm. ; width of caudal peduncle 61 mm. 

Affinities. — The structural details are in many ways comparative with 
E. septemfasciatus, a rare fish figured in Faun. Japonica, Pisces, 1842, }>. 11, 
pi. 4, fig. 1. It is described by Boulenger in the Ertt. Mus. Cat. Fish., 
vol. 1, ed. 2 (1895), p. 226. This species has several chsracters of more or 
less importance, and I give them here for comparative purposes. In 
R. septemfasciatus the eye is said to be subequal with length of snout, and 
maxillary to extend to posterior third, or as far as posterior border of eye. 
The serrae on angle of preoperculum much more pronounced with some 
directed forward on lower border, and bands on body are all very oblique. 

Locality. — A single specimen in fine condition captured by hook and 
line at Arid Island, off the north-east coast of the Great Barrier Island, 
Auckland District, April, 1922. 

Holotype in Auckland Museum. 

Family BLENNIIDAE. 

Genus Blxnni ub Linne. 

Blennius laticlavius n. sp. (Plate 96, fig. 1.) 

Br. 6 ; D. xiii/XVIII ; A. xx ; P. xiv ; V. iii ; C. xi/? 

Depth before ventrals 4^ in length to hypural joint, and subequal 
with length of head. Eye 3| in head. Snout much longer than diameter 
of eye ; interorbital space J width of eye. Spinous dorsal as long as from 
tip of snout to base of pectoral rays, or nearly in length to hypural 
joint. Second dorsal nearly 3 in total length induing caudal ; anal fin 3 
in total including caudal ; pectorals subequal with length of head ; ventrals 
equal to width of eye ; caudal peduncle 3 in head. 

Body oblong, somewhat tapering, naked, showing muscular structure 
through skin. Lateral line with its origin at upper posterior angle of 
operculum slightly arched over pectoral, then, bending downward in even 
curve beneath last dorsal spine, it becomes almost lost, but may be traced 
as far as anterior portion of peduncle as a series of widely spaced pores ; 
on peduncle it is quite lost. 

Head naked, anterior profile of snout subvertical ; orbital tentacle 
well developed, composed of five filaments attached at base, anterior of 
which is longest. A short bifid tentacle behind anterior nostril. Mouth 
horizontal ; maxillary reaching backward to vertical from centre of e^e. 
Minute canine teeth in single series in both jaws ; none on vomer, palatine 
bones, or tongue. Upper posterior angle of operculum produced into 
membranous flap. A line of minute pores surrounds eye, and a few are 
also found on posterior marmn of preoperculum and on anterior margin 
of preorbital. Gills 4 ; giU-rakers 8, on lower half of anterior limb, 
pseudobranchiae present. 

Dorsal fin continuous, spinous portion lower than rays. The fifth to 
ninth spines^ subequal, and times width of eye, second spine subeq^l 
with width ^of eye. In second dorsal rays increase in height graduidly, 
sixth and seventh being longest, while those following gradually decrease 
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in length backward, the last being about \ diameter of eye. The origin of 
anal is in vertical from first and second rays of dorsal. It is somewhat 
low, composed of simple thickened rays, centre ones longest, about | diameter 
of eye. Pectorals rounded, entirely composed of thickened simple rays 
which reach backward as far as vertical from last dorsal spine. Ventrals 
jugular, composed of 3 simple rays, centre one longest, all united by 
membrane for more than half their length. Caudal straight on dorsal 
and ventral margins, rounded on posterior margin, middle rays longest. 

Colour, — The general colour in alcohol is — Body and lower part of heiid 
transparent yellowish-silver covered with minute purple dots. Top of 
head dark purple. A broad dark-purple lateral stripe passes from the 
eye to hypural joint. Dorsal spines and rays transparent white covered 
with minute purple dots, and a dark-purple streak on fourth- seventh 
spines. Anal with dark-purple band near tips of rays, and a row of purple 
dots placed alternately on membrane near body. Pectoral with dark- 
purple mark on two or three of its lower rays, the rest transparent white. 
Caudal transparent white. Muscular structure of body well marked. 
A row of minute open pores below lateral stripe on body, another row 
of minute pores on posterior margin of cheek. Eye silver and blue-black. 

Described and figured from the holotype, . which is 30 mm. long, to 
hypural joint. Head,* 7 mm. ; height of body, 6 mm. ; eye, 14 mm. ; 
caudal peduncle, H mm. 

I have received a good number of specimens, obtained at various seasons 
of the year ; these range in length from 12 mm. to the length of the one here 
described; which is the largest that has yet been found. 

Locality,— Mount Maunganui, Bay of Plenty. Pound in deep crevices 
between large boulders where the surf has free ingress and egress. 

Holotype and paratype in Auckland Museum. 


Genus Cristiokps Cuv, et Val. 

Key to the New Zealand Species. 

A. Anterior spine placed just before front margin of eye. Two dorsals 

separate auranliacus, 

AA. Anterior spine over hinder portion of eye. First dorsal either 

distinct from or joined to base of second . . australis, 

Cristiceps aurantiacus Castelnau. Crested Weed-fish. (Plate 98.) 

Gristiceps aurantiacus Castlenau, Proc, Linn, Soc. N,S, Wales, 
vol. 3, p. 386, 1879 ; McCulloch, Rec, Austr, Mus, vol. 7, No. 1, 
p. 38, p. 10, 1, 1908 ; Stead, Fish, Austr,, 1906, frontispiece. 

Br. 5 ; D. iii/XXIX/V+ii ; A. ii/XXIV ; V. iii ; P. ix ; C. x. 

Depth of body below middle of pectoral 6 in leii^h to hypural joint, 
or equal to length of head. Eye 5^ in head, interorbital space 7| in same. 
Widtk of caudal peduncle rather more than i diameter of eye. Pectoral 
subequal with length of head. 

Body elongate, much compressed, and sparsely covered with rudimentary 
scales, dorsal and ventral margins subequal. Snout subconical, lengHi 
about times width of eye. Maxillary extends backward slightly beyond 
posterior borde: of eye. A branched tentacle on snout, and another long 
simple one attached to upper margin of eve. Jaws equal in front, and 
furnished with band of viuuorm teeth much more numerous and crowded 
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anteriorly in upper jaw than in lower. Fine teeth are also present on vomer 
and palatine bones : none on tongue. Operculum oblique, pointed on its 
upper posterior margin. Gills 4, gill-rakers 8 on lower half of anterior limb. 
Lateral line curved over operculum, then, sloping steeply behind pectoral, 
passes to caudal. Origin of first dorsal fin just before eye. Anterior 
spine longest, equalling distance from tip of snout to posterior margin of 
operculum. Second spine subequal to first, whole third is as long as 
anterior rays of second dorsal, to which it is not connected by membrane, 
and separated from it by space equal to width of oj)erculum. Second 
dorsal commences slightly in advance of middle of operculum. Its first 
29 rays are simple, and arc followed by 7 simple articulated rays, the last 2 
of which are short and separated from the others by int/crspace, and then 
connected to middle of caudal peduncle by fine membrane. Anal fin has 
origin in vertical from eleventh second dorsal ray. Similar in cliaractcr 
to second dorsal, but its rays much shorter. Ventrals jugular, simple, 
centre ray being longest. Pectoral reaches backward as far as twelfth 
second dorsal ray. Caudal similar to pectoral, ('audal peduncle long, 
slender. 

Colour. The colour of all species of this genus varies to an extraordinary 
degree. The specimen now under examination was a beautiful rose-pink 
when fresh, with a light-violet tint overlying the whole fish, the marbling on 
the body deep rose, a few scattered lemon-yellow spots of various sizes 
spread over abdomen and margins of operculum. First dorsal pale rose 
along base, getting deeper on margin, the light patches being transparent 
straw- white. Anal similar to dorsal in colour but somewhat lighter. 
Pectoral and caudal same as body-colour. Ventral pale rose barred darker. 
Tentacle on snout bright rose-pink ; tentacle above eye black ; eye rose- 
pink and pale blue-black, with a black streak descending from lower border 
to bottom of prcoperculum, and ending in a single black dot on base of 
branchiostegals. 

Described and figured from a specimen 139 mm. long to hypural joint. 
Head 29 mm. long, and greatest depth of body 27 mm. 

Locality. Great Barrier Island and the Hauraki Gulf. Specimens have 
also been received from Tauranga, in the Bay of Plenty. 


Genus TRiPTEnyoioN Risso. 

Tripterygion bucknilli n. sp. (Plate 97.) 

Br. 6; D. iy/xvii/XII ; A. xxv; V. ii ; P. xvi-xviii; x i| - xvi. 

About 40 scales between upper margin of operculum and hypural joint, 
and about 18 in transverse series. 

Greatest depth of body nearly 41 in total length to hypural joint ; head 
3f in same. Kye 2J in head. Snout f width of eye ; interorbital space 3 
in same. First dorsal fin as long as from tip of snout to centre of eye ; 
second dorsal 3 times as long as first ; third dorsal equals distance from 
tip of snout to posterior mar^ of preoperculum. Pectoral fin equal to 
length of head. Ventrals equal to height of head at centre of operculum. 
Caudal peduncle 3 in bead. 

Body oblong, compressed, upper and lower profiles suboqual, aud except- 
ing abdomen (which is scaleless) the rest of body is covered in coarsely 
ciUated^ scales of fairly uniform size. Lateral line with its origin at ujpper 
angle of operculum slightly arched over base of pectoral, thence straight, 
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and ending below second spine of third dorsal. Second portion of lateral 
line with its origin vertically beneath last spine of second dorsal, it passes 
to caudal. 

Head wholly naked ; interorbital space very narrow, concave. Nostrils 2, 
placed parallel to each other, the inner one prodded with a short bifid 
tentacle. 

Mouth nearly horizontal ; jaws subequal, pointed, and furnished with 
minute canine teeth crowded anteriorly. Minute teeth also present on 
vomer, none on tongue. 

Maxillary extends backward almost to centre of eye. Gills 4 ; gill- 
rakers 7 on lower half of anterior limb. First dorsal with origin above 
centre of operculum, its two middle spines subecjual, while the last is some- 
what shorter than first, and united by rather high membrane to first spine 
of second dorsal. Spines of second dorsal are highest anteriorly, second 
to eighth being subequal, those following decrease in length gradually back- 
ward, the last having a very low membrane united to base of first ray of 
third dorsal. Third dorsal entirely composed of simple rays, first being 
equal to distance from tip of snout to centre of eye and subequal with 
fourth-sixth ; remainder decrease in length gradually backward. Anal 
with origin in vertical from seventh second dorsal spine and ending below 
last ray of third dorsal. It is wholly composed of simple rays, the first 
being somewhat less than i diameter of eye, thence gradually increasing 
in length backward, the mesial ones l>eing equal to width of eye, but the 
last three get rapidly shorter. Pectoral large, pointed, reaching backward 
to vertical from thirteenth spine of second dorsal. Ventrals jugular, com- 
posed of two simple rays united at base. Caudal rounded and composed 
of branched rays, procurrent ones being simple. 

Colour , — Body silver with 9-40 broad vertical black bands which extend 
a little distance on to dorsal fins. Hoad, cheeks, and opercles silvery, 
shaded on interorbital and nape orange ; eye bright cobalt-blue ; dorsal 
fin broadly margined with brilliant orange, then a pale transparent orange 
stripe runs obliquely through it, while base is somewhat deeper in colour. 
The whole fin is crowded with minute dark-red dots. Anal dark brownish - 
red ; pectoral pale transparent amber ; caudal brownish red margined with 
bril^nt orange the same as the dorsal. 

VaricUion , — Described from the holotype, which is 26 mm. long to the 
hypural joint. 1 have examined nine specimens in all, and find little 
variations. In some specimens 1 counted os many as 10 vertical bands, 
including the narrow one on base of caudal, but beyond this they are 
identical in every respect. 

Affinities , — At a first glance this fish appears much like 7. segmentatum 
described by McCulloch and Phillipps in Mec, Aust, Mus,, vol. 14, No. 1 
(1923), p. 20, pi. 4 , fig. 3, but on examination there prove to be so many 
differences between them that I must regard this one as a new species, 
and on sending a specimen to Mr. MoCiiUoch he fully concurs with this 
opinion, and I have to thank him for the fine plate acoompan 3 dng this 
description. 

LooaUty , — Several specimens from Mount Maunganui, Bay of Plenty, 
where it has been taken at various seasons by Dr. C. B. R. Buoknill, after 
whom I have named it. It appears to be very local, and is found in the 
deep crevices between the outer boulders where the surf has free ingress 
and egress. 

Hdot 3 rpe and paratype in Auckland Museum. 

18— Trans. 
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Family ECHENEIDIDAE. 

Kav TO Kiw Zealand Genera. 

A. Inner ventral rays united by membrane free from abdomen. . . . EcheneU. 

AA. Inner ventral rays attached to abdomen by membrane Remma, 

Genus Echkneis Linnaeus. 

Echeneis lineata Menzies. (Plate 96, fig. 2.) 

Echeneis lineata Menzies, Trans. Linn. Soc., vol. 1, p. 187, tab. 17, 
fig. 1, 1791 ; Guenther, Hist, of Echeneis, Ann. Maq. Nat. Hint., 
ser. 3, vol. 5, No. 29, p. 398, May, 1860. 

Br. 9; D. i/XXXV; A. i/XXXIII ; P. xviii ; V. C. xii/f 

Depth of body 14 in length to hypural joint, head 7 in same. Disc 
rather longer than head, 7^ in length to hypural joint. Eye 54 in head or 
2 in snout. Intcrorbital space 31 times width of eye. Width of caudal 
peduncle 41 in head. 

Body elongate, covered with small scales 'partly embedded in the skin. 
Dorsal surface flattened for some little distance behind head. Hides also 
flattened below origins of vertical fins for a very short distance, but 
anterior and posterior to this they are much rounded. 

Head depressed, tapering at jaws, and bearing an adhesive disc which 
contains 11 laminae, each margined with sharp closely-set cardiform tooth- 
like processes. The disc extends from posterior margin of maxillary to 
some little distance on to neck. Lower jaw extends beyond upper ; it is 
flat and broad. Villiform teeth in both jaws, rather more numerous and 
crowded in lower than in upper. Teeth also present on vomer, palatine 
bones, and tongue. Eye of medium size, with a prominence in front. 
Maxillary extends backward as far as posterior nostril. Gills 4 ; gill-rakers 
9, on lower half of anterior limb. Origin of dorsal fin vertically above that 
of anal, its length subequal with distance from origin to posterior margin 
of adhesive disc, and its last ray is produced. Anal similar to dorsal, but 
a trifle lower. Ventral situated below middle of pectoral. Pectoral high, 
almost in line with top of head. Middle caudal rays long, convex. 

Colour. — Top of head and body as far as below middle of height dark 
blacldsh-blue, with a silvery lateral streak passing behind eye and pectoral 
and along side to caudal. Lower half of head light cream, almost white. 
Lower sides and belly cream-white. Dorsal fin nearly all black, tips of 
first to ninth rays being dull white. First to ninth rays of anal are 
yellowish-white, the remainder being smoky, getting gradually darker 
backwards but not so dark as dorsal. Pectoral dark-bluish, with a light 
bluish-green patch in the centre. Ventrals yellowish-white. Caudal with 
its outer rays yellowish-white at base, pure-white distally, all the middle 
rays being black. 

Described and figured from a specimen 467 mm. long to hypural joint. 
Head, 66 mm. ; eye, 12 mm. ; greatest depth of body, 35 mm . ; length of 
middle caudal rays, 64 mm. ; length of adhesive disc, 70 mm. ; anterior 
width of same, 20 mm. ; posterior width, 30 mm. 

Locality and Distribution.— One fine specimen received from the Bay of 
Islands, Auckland Provincial District, in April, 1923. This I believe to 
be the first record of the species being found in New Zealand waters. 
Guenther Records it from the Atlantic and Pacific Oceans between the tropics. 
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Australasian Patelloididae. 

By W. R. B. Olivek. 

[Read before the Wellington Philoeophical Society, 24th Septemhtu, J924 ; received by 
Editor, 3 let f^ecember, 1924 ; iemed separately, 2tih A^trU, 1926.] 

Plato 99. 

The Glassification of the Patelloididae presents such difficulties that few 
attempts have been made to ascertain the relationships of the many species 
that have been described under Esohscholtz's genus Acmma, which includes 
the bulk of the family. The other genera included in the family, Scurri-a 
and Ijottia, are American, and do not call for further notice here. A number 
of geni^ra have been from time to time proposed for the species of this 
family, but not for the purpose of breaking up the Acmnea group, except, 
so far as I am aware, in two instances. Dali, in Am^r. Joum. Conch,, 
vol. 6, 1871, founded the subgencra Collisella and CollMlina on characters 
of the radula ; and Iredale, in Tram, N,Z. Inst,, vol. 47, 1915, proposed 
Ai€d>actnea, Roiliacmea, Parvacmea, and Nofoacmea for New Zealand species, 
mainly on shell characters. It is not the purpose of this paper to discuss 
the classification of the family, but merely to put on record some observa- 
tions on the New 2^a]and and Australian species. A few preliminary 
remarks of a general nature only, mainly on the characters of the shell and 
radula, will therefore be offered. 

The shells of Patelloididae vary from large limpet-like shells to minut<‘ 
thin and hyaline shells. The shell of Lottia is in texture very similar to 
that of Cellana, The ribbing, inner surface, and colouring are comparable. 
PcUdloida alticosiata, on the other hand, has a shell with high ridges and 
a white porcellaneous interior recalling that of ScuteUastra, The larger 
species of Notoacmea, which arc also the most variable — namely, pileopsis 
and septifortnis — have the young shells thin. They increase in thickness 
with age but retain the glassy interior. Finally, Notoacmea dctedala and 
Atalaomea ffagilis have extremely thin, hyaline, and translucent shells. 

Each row of teeth in the radula of the Patelloididae is usually composed 
of an anterior element of two teeth close together in the middle line, a 
posterior element of four or more teeth not meeting in the middle line, and, 
in three genera, one or two marginals. The two anterior teeth I have 
interpreted as centrals, comparing them with those so named in the 
Patellidae. They are functional in all species. The four teeth of the 
posterior element are classified as laterals. Of these the inner ones only 
appear to be functional in all the genera except Tectura and Radiacmed, 
in which all the teeth appear to be functional. Marginals, present in^ 
PateUoida, Chiazaemea, Asteracmea, and Collisella, are small, and therefore" 
probably not functional. 1 have adopted a simple formula as sufficiently 
showing the nature of the teeth. A median central tooth would be indicated 
by an odd number of centrals, but none occurs in the Patelloididae. It 
occurs in certain of the Pgt^dae, where, however, it is funotionless. There 
is a considerable amount of difference between broad teeth with ^ide 
recurved ouSps, as in PateUaida, and the long curved subulate teeth of 
Notoacmea, The characters of the radula have been used in defining the 
genera and aubgenera. 
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Apparently the shell and radula oharacters do not always run parallel. 
By this I mean that speoies whose shells are alike have quite different 
teeth, while, conversely, the same radula formula is found in speoies having 
very unlike shells, 'j^us the shells of Tectura teatudinalis from British 
seas agree very closely with those of NiOoacmea septiformis from Tasmania, 
but the teeth, while agreeing in number, differ in arrangement and character. 
Oonversely, while the shells of CoUiaella spectrum from California and 
PateUoida (dticoatata from Australia may be compared, ColUseUa possesses 
but one marginal tooth on each side while PateUoida has two. Again, 
Dali has grouped in the one genus CdliseUa, on account of agreement in a 
radula formula 1.2.2.2.1, CoUiaeUa spectrum, and C. asmi. But shells with 
more different texture and shape could scarcely be found in the family. 

By treating the principal shell and radula characters as of equal value, 
eleven definable groups, besides Scurria and LoUia, may be made out. 
These, so far as they affect the Australasian species, will be treated as 
distinct genera in the account which follows. In America generally, and in 
north temperate seas, there is a group typified by Collisdla pelia with thick, 
ribbed, porcellaneous shells, and the teeth of the radula I.2.2.2.I. Dali’s 
genus Colliaella includes these, as well as others with the same radular 
formula but quite different shells, as asmi. A second northern group is 
that which includes testudinalis, and is characterized by thin, smooth, 
sometimes almost translucent shells, and with the teeth of the radula 
O.2.2.2.O. To this group the name Tectura should be applied. A third 
group might be defined as including thin smooth shells with animals having 
the teeth of the radula I.2.2.2.I. This would include such species as asmi, 
paleacea, strigatella, and suchlike. 

In the Indo-Pacific region eight groups may be defined in a similar way. 
Three — PateUoida, Chiazacmea, and Asteracmea — ^have the radular formula 
2.2.2.2.2; whilst five — Radiacmea, Potormcmaea, Actinoleuca, Notoacmea, 
and Atalacrnea — ^have no marginals, the formula being O.2.2.2.O. The 
genera are defined on the characters of the teeth and the shell. 

It will appear from the foregoing S 3 mopsis that the geographical area 
occupied by tiie Patelloididae may be divided into two great regions. One 
is the western coast of America, with extensions round Cape Horn, through 
the Panama to the West Indies, across the Pacific to Japan, and, possibly, 
by the Arctic Sea to the North Atlantic. This region is characterized by 
the presence of CqUiedla, Tectura, Scurria, and Lottia. The other region 
is the Indo-Pacific, characterized by PcUdloida, Asteracmea, Notoacmea, 
Atalaomea, Actinoleuca, and Radiacmea. The two faunas mingle only in 
the Malayan region — at least, as far as can be judged on the available 
iidormation. The two areas where species are most extensively developed 
are the west coast of North America, and the south coast of Australia, with 
Tasmania and New Zealand. 

In the genera having most teeth in the radula generally only the two 
centrals and the two inner laterals are functional. From ^is fact I infer 
that a large number of teeth is a more archaic character than a small 
number. 

Scurria, which possesses a branchial cordon as well as a plume, and 
has also fuictionlesB maig^al and outer laterals, is probably an archaic 
form. PatMoida and Asteracniea, wilh the highest number of teeth, are 
well developed along the south coast of Australia. This region, with 
Tasmania^ and New Zealand, is also the headquarters of* four genera 
without mai^al teeth. All these circumstances point to a great develop- 
ment of forms in the Southern Hemisphere. On the other hwd, CoUisdla 
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perhaps dispersed from the North Padfio. The family as a whole is mainly 
ciroum>Paomo in distribution, and may have originated somewhere on the 
borders of that ocean, but as it is no doubt of very ancient date, Cambrian 
and Silurian fossils having been referred to it, it is scarcely profitable to 
speculate further. 

If I am right in supposing that the evolution of species in this family 
has been in the direction of the reduction of teeth in the radula and the 
d(;velopment of thin shells as in Tectura and Notoacmea, also the loss of a 
branchial cordon as the plume took its place, then it might be inferred 
that the family Patelloididae is an ofishoot of Patellidae. The shells of 
LoUia and PateUoiday archaic genera in the above sense, resemble those of 
CeUana and Scutdlastra respectively. 

The following key indicates the relationship of those genera of Patelloi- 
didae that have so far been described. Scurriay LoUia^ CMiseUay Tecturay 
and Potameumaea are extra- Australasian genera. 


I. Branchial cordon and plume present. 

A. Branchial cordon complete 

B. Branchial cordon interrupted in front 

II. Branchial plume only present (but see Aateracmeay p. 563). 

A. liadula with 2 marginal teetii on each side. 

1. Shell porcellaneous, strongly radiately ribbed 

2. Shell smooth, or with sm^ low ribs 

3. Shell minute, translucent, smooth, or finely 

radiately striated or ribbed 

B. Radula with 1 marginal tooth on each side 

C. No marginal teeth ; central and lateral teeth diverging in two 

rows from median line. 

а. Teeth with short rounded cusps. 

1. Shell porcellaneous, radiately ribbed . . 

2. Shell thin, hyaline, smooth . . 

б. Teeth broad and straight with saw edges 

c. Teeth broad with straight edges in two diverging lines . . 

D. No maxginal teeth ; central teeth in advance of lateral, which 

are in a transverse row. 

1. Shell conical, porcellaneous, finely ribbed 

2. Shell with apex usually anterior, with an inner 

hyaline and an outer shelly often dark- 
coloured layer . . 

3. Shell much depressed, hyaline 


Sewrria, 

LoUia, 


Patdloida. 

Chiazactnea, 

Aatmicmea. 

Collisdia, 


Radiaemoa, 

Tectura. 

Patamacmaca, 

Naccula. 


AetinoUuca, 


Noioacmea. 

Atalacmea. 


Genufl Patblloiba Quoy and Oaimard. 

The Ahells of this mup are thick, porcellaneous in texture, with radiating 
ridges having a tendency to develop seven larger than the others. The 
colour inside is either entirely white or with colour at the margin and on the 
spatula which is often spotted with lighter. P. Uuiatri^ata is the darkest- 
coloured species, being some shade of brown both vrithin and without. 

The radula bears 2 anterior centrals with broad recurved cusps ; 2 
laterals poeterior to these on each side, the inner with broad recurved cusps, 
the outer small ; and 2 small marginals on each side. Only the centrals 
and 2 inner lateials appear to be functional. 

The genus comprises about 6 species, distributed over Malaya, western 
Polynesia, Austral, Tasmania, and New Zealand. They are mostly 
found on seaweed-covered rocks about low-tide mark, where they are quite 
oommon, but they occur also higher up in the intertidal bolt. P. aUioostata, 
¥rith a len^h of 57 mm., appears to be the largest species. 

Pat^EUma loay on ooncnological characters be divided into two sub* 
generic groups, PntMMa and CoUisMina. 
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Subgenus Patklloida Q. & G. 

Fatdloida Quoy and Gaimard, Voy. “ Astrolabe*" ZooL, vol. 3, 1834, 
p. 349. Type : P, rugosa Q. & G. 

Shell with regular prominent ribs. Colour predominantly white, the 
spatula and interior margin dark. 

Patelloida (Patelloida) rugosa Q. & G. 

Patelhida rugosa Q, & C3., Voy, ** Astrolabe^** ZooL, vol. 3, p. 30(i, pi. 71, f. 3(», 37, 
1834. Amboyna (type in Mus. Hist. Nat., Paris). Actnaea rugosa (Q. A (I ,) : 
Pilabry, Man. ConcL vol. 13, p. 52. pi. 37. f. 6. 0, 1891. 

I have not seen this sjjecies, and can find no information concerning 
it beyond the original description. This is translated by Pilsbry, and 
Quoy and Gaimard*s figures are reproduced. It is recorded from Amboyna 
only. 

Gray designated this species as type of Patelloida. Iredale states that 
it is referable to the group including saccharina, while Pilsbry suggests a 
com})ariflon with P, corticata. It is desirable that the dentition of this 
species be described. 

Patelloida (Patelloida) nigrosulcata (Reeve). 

ratdlu nigrosulcata Heevo, Conch. Icon., vol. 8, pi. 30, f. 84, 1866 (type in British 
Museum). Patella stellaeformis lieeve var. nigrosulcata Reeve : Pilsbry, 
Man. Conch., vol. 13, p. 100, pi. 61, f. 66, 67, 1891. Acmaea patellavecta 
Veroo, Trans. Roy. Hoc. H. Aust., vol. 36, p. 196, pi. 15, f. 6~7 ; pi. 16, f. 5, 
1912 (Cape Naturaliste). Patelloida patellavecta (Verco) : Hedley, Journ. 
Roy. Hoc. W. Amt., vol. 1, p. 35, 1916, Patelloida nigrosulcata (R«we) : 
Hedley, Proc. Linn. Hoc. N.H.W., vol. 41, p. 708, 1917. 

This species is characterized by about 40 low rounded ribs, margin 
slightly crenulated, interior white with grey and brown border, exterior 
white and eroded. 

The dentition is distinctive. The centrals are broad and short, also 
the laterals, of which the outer are the broader. As is usual in the genus, 
the marginals are small. 

According to Verco, from whose article the information here given is taken, 
this species is related to P. altioostata. 

Bionomics. — Living on the shell of Patella neglecta, nearly every example 
of which above 25 mm. in length carries one or more. 

Distribution, — Western Australia : Cape Naturaliste, King George Sound, 
Ellensbrook, Yallingup. 

Patelloida (Patelloida) alticostata (Angas). 

DcscrijAio7i. — Shell characterized by its usually high conical shape and 
high equidistant and nearly even-sizeii ribs ; the normal number for young 
shells seems to be 14, increasing with age to about 28. Shell : inside white 
with spatula dark brown or black at front and round posterior border ; 
margin yellowish with black patches in interspaces between ribs ; dark 
rays often faintly seen through inner layer of shell. 

" Radula has centrals approximating with broad blunt recurved cusps 
showing a slight groove most marked on inner face ; inner laterals short, 
with very broad blunt recurved cusps, upper surface of curved portion 
concave, outer laterals minute ; marginab, 2 on each side, transparent ; 
centrab a'hd bteral cusp brown colour with dark-brown tips, (Specimens 
from Corny Point, South Australia.) 
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Good accounts of this species are given by Verco (Trans. Roy. Soc. 
S. Aust., vol. 3(), p. 209, 1906) and Tenison-Woods (Proc. Roy. Soc. Tas., 
1876, p. 50, 1877). 

This species is fairly uniform throughout its range. Two subspecies 
are here accepted, based on characters of sculpture, colour, and size, all 
somewhat variable. 

Bianomics . — Intertidal from about half-tide mark down. 

Distribution. — Tasmania : and from Geraldton, Western Australia, 

round the south coast to South Queensland. 

(a.) Subspecies alticostata (Angas). 

Patella alticostata Angas, Proc. Zool. Soc., 1805, p. 50 (Port IJncoln, 8. Aust.). 
Armaea costata (not Sowerby) : Teniaon-Wooda, Proc. Boy. Soc. Toe., 1870, 
p. 60, 1877 : Pilsbry, Man. Conch., vol. 13, p. 61, 1891 : Pritchard and 
(latliff, Proc. Roy. Soc. Vic,, vol. 21, p. 382, 1908. Acmaea alticostata (Angas) : 
Hedley, Proc. Linn. Soc. N.S.W., vol. 29, p. 189, 1904 r Verco, Trans. Boy. 
Soc. S. Aust., vol. 30, p. 209, 1900 ; vol. 30, pp. 183, 197, pi. 10, f. 3, 4 (radula), 
1912 : Irodale, Proc. Zool. Soc., 1914, p. 070. Palelloida alticostata (Angas) : 
Hedley, Jour. Boy. Soc. Atist., vol. 1, p. 36, 1916. 

Distinguished by the following characters : Shell depressed or elevated, 
larg«», up to 57 mm. long, ribs high and rounded. Interior white, spatula 
black in front and behind, margin narrowly black and yellow banded. 

DistrihUion. — Tasmania ; and the west and south coasts of Australia 
from Qeraldtou to Bass Strait. 

(b.) Subspecies antelia Iredale. 

Patella costata (not Sowerby*) : AngaH, Proc. Zool. Soc., 1867, p. 221. Paielloida 
alticmiaia AngaB, Bubspp. antdia and CAimpUtmUa Iredale, Proc. Linn. 
Soc. N.S.W., vol. 49, p. 234, 1924 (»Sydney). 

This subspecies differs from the subspecies cdticostala only in characters 
which are somewhat variable, so that the two subspecies intergrade ; but 
the distinction is convenient, as the geographical range of each is different 
though conterminous, Iredale divides the present form into two, but I 
scarcely think such a course is justified. Possibly there may be variations 
due to differences of exposure. It may be defined as follows 

Shell usually elevated, small, under 30 mm. long, rib.s low, angled. 
Interior whitish, much stained with black, spatula black in front and behind, 
margin blaok-and-yellow banded or with a broad black band. 

Bionomics. — At Long Reef, New South Wales, it occurs in the barnacle 
association in the mid-tide belt, and in the tunicate association in the low- 
tide belt. 

Distrihidion. — C/oasts of eastern Victoria, New South Wales, and South 
Queensland. 

Patelloida (Patelloida) corticate. 

Apparently a highly plastic species, the distinguishing characters of 
which are the thick shells, with the apex forward and usually low ; ribs 
irregular, margin crenulate. Young shells sometimes show seven ribs 
more prominent than the rest. Inside coloration very various. 

* The erroneous application of Sowerby's name Lottia costata to the present species 
has on several occasions been suggested, but only recently has it been diaposM of 
satisfactorily. T(»nlin (Proc. Mol* Soc,, vol. 16, p. 98, 1924) identifies it with Patella 
longkosta Lam. 
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The nearcBt relative of this species is Patelloida alticostata of Australia, 
from which it differs in its depressed form, irregular ribbing, and 
coloration. 

Dentition 2.2.2. 2.2 ; centrals and laterals broad with recurved cusps ; 
outer laterals of moderate sise and apparently functional ; dentition 
essentially like that of P, sacchmina. 

Three forms, not very well defined, may perhaps be recognized. They 
will be described separately, and, for the sake of uniformity, called 
subspecies. They are, however, not of the same value as the sub- 
species Patelloida jlanimea and P. latistrigafa : they might be described as 
environmental forms. 

Distribution. — Sunday Island (Kermadec Group) ; throughout New 
Zealand from the North Cape to Stewart Island ; Chatham Island. 

(a.) Subspecies corticata (Hutton). 

Acnuiea coriicaia Hutton, Man. N.Z. Moll., p. 89, 1880 (Dunedin : ty]X) in 
Canterbury Museum) ; Tram. N.Z. Imt., vol. 15, p. 127, pi. 16, f. L (dentil 
tion), 1883 ; Proc. Linn. Soc. N.S.W., vol. 9. p. 872, 1884. Actnam lacunAmu 
(not Reeve); Pilsbrj', Man. Conch., vol. 13, pp. 62, 168, pi. 37, f. 9-11, 
1891. Acmaea siella subsp. corticata Hutton : Suter, Proc. Mai. /Soc., vol. 7, 
p. 326, pi. 27, f. 38-41, 1907 ; Man. N.Z. Moll., p. 74, pi. 6, f. 17, 1913 : 
Bucknill, Sea-shells N.Z., p. 14, pi. 6, f. 2, 1924. 

In this form there are 25-30 fairly even-sized ribs ; apex high and 
about the anterior third. Inside bluish-white with radiating bands of 
brown sometimes more or less obscured by the nacreous layer. 

It varies somewhat, jiassing into the next subspecies, from which it may 
be distinguished by the higher form, more numerous ribs, and regular 
colour-bands ; it is also smaller, 14 nmi. being the usual length of the 
adult. 

Bionomics. — Found on rocks between tide-marks, often in very exposed 
situations, such as rock-faces in the surf zone, where it is common. It is 
invariably covered with Mehbesia, which also covers the rock-surface on 
which it lives. It is a member of the large-brown-algae associations and 
the Modiolus pulex association at St. Clair. 

Distribution. — Te Henga, Banks Peninsula, Shag Point, Otago Pen- 
insula, Stewart Island, Chatham Island (Suter). 

(6.) Subspecies corallina n. subsp. 

Acmaea nUUa (not Leiuon) : Suter, Proc. Mai. Hoc., vol. 7, p. 324, pi. 27, f. 36, 
87, 1907 ; Man. N.Z. MolL, p. 73, pi. 6. f. 16, 1913 ; Iredale, Proc. Zool. 
Soc., 1914, p. 671 : Buoknill, Sm-shdls N.Z.,jp. 14, pi. 6, f. 1, 1924. Patel- 
hida skUa (not Lesson) : Odhner, Vid. Mead. Damk. Nat. For., Bd. 77, 
p. 10, 1924. Acmaea lacunoea (not Reeve) : Hutton, Madea/y Mem. Vol., 
p. 72, 1893. 

Distinguished from corticata by its large size, depressed form, fewer ribs 
(usually under 25), and lighter coloration, some shells being entirely white 
within. It is the common form in New Zealand. Type in the Dominion 
Museum, Wellington. 

In aU its characters this subspecies is subjecjb to great variation. At 
Breaker Bay, Cook Strait, there are found in the brown -algae formation 
large depressed forms with broad irregular outlines; this is the form 
called by Suter stdla. The largest are found in the vicinity of Wellington 
City sewer-outlet, and their large use is probably due indirectly to 
increased organic matter in the water. Sometimes the Aells are con- 
siderably devated, approaching corticata. 
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The margin of the shell seems readily to adjust itself to the irregularities 
of the rock-surface on which the animal lives. It is thus seldom in one 
plane. Occasionally also, one side of the shell, on coming into contact 
with a projecting piece of rook, stops growth in that direction but con- 
tinues in others, so that the shell becomes strongly inequilateral or 
truncated in front or behind. Such shells are found at Breaker Bay, 
Cook Strait. 

It is difficult to describe the variety of colours exhibited by the shells 
of this subspecies. In few cases only is the outside colour visible, when 
it is seen to be greenish with brownish radiating lines in the interspaces 
between the ribs. The inside markings are always some shade of brown 
or purplish-brown on a white or bluish-white ground. Occasionally there 
are no markings, the interior being quite white ; more frequently there 
are blotches and radiating lines, while sometimes the whole inside is 
coloured. There are indications of some relation between the amount 
of colouring present and the degree of exposure of the shell to the light, 
for the shells with the least colouring are those found on seaweed-covered 
rocks near low-tide mark, while those with the inside entirely coloured 
are small shells without a covering of algae, and living near high -tide 
mark. Patches of brown colour on the inside generally occur opposite 
eroded areas on the outside. A similar fact has been observed by Thomson 
in the genus Cellana. The inside of shells covered with pink Mdobesia 
often has a pinkish tinge. 

lieviewing an extensive series of specimens collected at many locali- 
ties, it seems impossible to define recognizable forms. As may be 
inferred from the preceding observations, variation is apparently con- 
trolled by external factors, such as exposure, light, and fo^-supply. In 
this last connection it is to be noted that there is a rough correspondence 
between the size of the shell and the height of its station above low-tide 
mark. The following notes on shells from various localities indicate the 
more conspicuous forms the subspecies takes : — 

Sunday Island : One specimen, in no way different from specimens 
from the north of New Ze^and. It is depressed and wide, and covered 
with Mdobesia, with the inside brownish over the whole surface. 

Parenga : On rocks near high -tide mark. Little algae on outside; 
some sheUs quite free. Interior of all more or less brown, the spatula 
and margin being darker than the rest. Length of largest shell collected, 
17 mm. 

Raglan: Shells from the upper part of the intertidal belt have a 
dark-brown marain and spatula with bluish-white between. Specimens 
from the bamaefe formation lower down are much lighter in colour. 

Mount Maunganui : Barnacle formation, between tides. All shells 
rather dark colour inside, the ground-colour between the spatula and 
margin being bluish-white. Severid of the smaller specimens show seven 
rays more prominent than the rest. 

Stephen Island: In CarpophyUum association. Large wide shells 
thickly covered with Melobesia. Inside white or pinkish. 

Breaker Bay, Cook Strait : The largest shells I have seen come from 
this locality, They are irregularly ribbed, very rarely seven rays larger 
than the others. Length, 22 mm.; breadth, 27 mm. In these large 
specimens the interior is usually white with dark-brownish patches m 
the central area and sometimeB a pinkish margm. Although Suter (Mon. 
N.Z, Mdl, p. 73) referred these larger specimens to stdla, his description 
does not cover them, but is merely an amended trandation of Lesson’s. 
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Bionomics, — The subspecies coraUina is extremely common in the inter- 
tidal belt from high- to low-water mark. It is most abundant on seaweed- 
covered rocks in the low-tide belt. 

With very few exceptions the shells are covered with a thick growth 
of the coralline alga Mehbesia, on which there also occasionally grows 
tufts of CoraUina. In fact, the shells appear to be free from algae only 
when growing in situations not suited to the growth of seaweed. 

DisiribtUion, — Sunday Island, Kermadec Group ; Spirits Bay, Parenga, 
Bay of Islands, Little Barrier Island, Kaglan, Mount Maunganui, Napier, 
Cook Strait (north side), Stephen Island, Lyttelton, Shag Point, Stewart 
Island (rare), East Cape, and Taumaki Island (Suter). Pliocene of the 
Wanganui district (Hutton). 

(c.) Subspecies pseudocorticata (Iredale). 

Acmam psetidocoriicata Iredale, Tram. N.Z. Inst.^ vol. 40, p. .379, 1908 (Lyttelton 
Harbour). Acmaea sietla var. pseudocorticaia Iredale : Suter, Man. N.Z. 
Moll. p. 74. 1913. 

This form is characterized by its small size, elongate form, lower ribs, 
and consequently little -crenulated margin. Colour outside greenish with 
radial brown markings on the interstices between the ribs, especially near 
the margin. The inside may be brown, lighter just inside the muscle-sear, 
or it may be yellowish with black radiating bands outside the muscle-scar. 

It difiers from the subspecies cort/icaiu only in minor characters that 
one would expect to find in shells living along the upper edge of the 
intertidal belt. It should not be ranked higher than a subspecies of the 
species corticata. 

Bionomics. — On rocks in the intertidal belt near high-water mark, 
especially in baths and harbours. It does not support the coralline algae 
Melobesiaj probably because its station is higher than that of the algae. 

Distribution. — Lyttelton, Taylor’s Mistake, Shag Point, Portobello, 
Otago Peninsula. 

Patelloida (Patelloida) hamiltonensis Chapman and Gabriel. 

PateUoida hamiUonensin Chapman and Gabriel, Froc. Roy. Soc. Viet., vol. 36, p. 24, 
pi. 1, fig. 3, 1923. 

Judging by the description and figure, this species would fall into the 
subgenus Patelloida. It is characterized by about 10 rather prominent 
radiating ribs, with finer riblets in the interspaces. 

Distribution, — Victoria : Muddy Creek (Lower Pliocene-Kalimnan). 

Subgenus Collisellina Dali. 

CoUiaeUina (section of CoUiaeUa) Dali, Amer. Journ. Conchy vol 6, 
p. 259, 1871. Type : Patella saccfiarina Linne. 

Shell with 7 ribs more prominent than the others, 3 anterior and 4 
posterior. Colour predominantly dark, the spatula usually spotted. 

PateUoida (ColUsellina) saccharina (Linn4). 

Patdhida saccharina is a polymorphous form with high ribs having a 
tendency for 7 to be more prominent than the rest. The interior may be 
entirely ^hite with a black-and-yellow margin, or the spatula may be cream 
or pale brown variously blotched and spotted, or even entirely dark brown. 
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Dentition 2.2.2.2.2, the centrals and inner laterals with broad recurved 
cusps, the remaining teeth small and probably functionless. 

Although Paielbida saccharina occurs under different forms, they appear 
properly classified as a single species. From the specimens before me I 
co?iclude that there arc two principal forms — a southern one having a 
spott-ed spirtula, and a northern one in which the spatula is either white or 
blotched with brown but that these two forms merge in the Western 
Pacific. 

DisirUmtion . — From the Andaman Islands to Japan and southward 
through the Malay Archipelago to tropical Australia from the Monte Bello 
Islands on the west to Port Curtis on the east. It extends into western 
Polynesia as far as the Fiji Islands and Samoa, also Funafuti (Ellice Group). 

(a.) Subspecies saccharina (Linne). 

Patella eaceharina Linni6,* Syat. Nai., ed. 10, p. 781, 1758: Roeve, Comh, /cow., 
pi. 28, f. 72, 1855: hiisshke, Jap. MeerM-ConchyL^ p. 113, 1809: Dunker, 
Index Moll. Man. Jap.t p. 155. Patella stellartA Bolten, Mw. Bolt,, p. 12, 
1798. Patella lanx l^ve, Conrh. Icon.^ vol. 8, pi. 30, f. 82. 1855 (Japan). 
Acmaeu saccharina (Linn6) : Pilsbrv, Man. Conch., vol. 13, p. 49, pi. 30, 
f. 60-02, 78 ; pi. 18, f. .71, 32 ; pi. 24, f. 12, 13 (P. Unx) ; pi. 42, f. 83 
(radula), 1891 : Hanley, in Wood’s Index Test., ed. 2, p. 185, 1850 : Hedley, 
Mem. Avstr. Muh., vol. .3, p. 402, 1899. CollMla saccharina (Linne) : Dali, 
Am. Jour. Conch., vol. 0, p. 259, pi. 16, f. 18 (radula), 1871. 

Specimens from the Philippines which I have seen have 7 large ribs with 
smaller ones in between, the interior is white, the margin yellow, and black 
patches between the ribs. This form is typical saccharim. In the Japanese 
specimens described by Reeve as Patella lanx there are numerous nearly 
equal-sized ribs, but shells from Japan which I have examined have 7 
dominant ribs and the interior is spotted or blotched. 

Distribution. — -Andamans, Philippines, Japan, Funafuti (Hedley). 

(h.) Subspecies Stella (Lesson). 

Patella Stella Leewon, Voy. “ Coquille, ” Zool., vol. 2, p. 421, 1830. Patelloida 
stellarisQ. A G., Foy. ** Astrolabe,** Zool., vol. 3, p. 350, pi. 71, f. 1-4, 1834 (New 
Ireland). Acmaea saccharina var. steUaris (Q. & G.) : Pilabry, Man. Conch., 
vol. 13, p. 50, pi. 36, f. 03, 04, 67, 68, 1891. Acmaea saccharina (].anii6) : 
Iredale, Proc. Zool. Sac., 1914, p. 670. Patelloida saccharina (Lmn6) : Hedley, 
Joum. Boy, Soc, W. Aust., vol. 1, p. 36, 1916 ; Trans. Boy. Oeog. Soc. Austr., 
p. 13, 1918. 

Lesson states that his Patella Stella came from New Zealand, and Suter 
refers the common New Zealand species, P. corticata, to Lesson’s name. 
Pilsbry, however, refers Lesson’s species to P. saccharina, and this I believe 
to be the correct course. I have seen no New Zealand shells which could be 
covered by Lesson’s description, which, however, agrees in every particular 
save the colour of the inside margin with Quoy and Oaimard’s Patelloida 
steUaris. Lesson gives a description of the outside of his shell tallying with 
the tropical form. The New Zealand species is almost invariably covered 
with Melohesia, and no colour -pattern is visible. The spatula occasionally 
bears brown blotches ; it is never spotted as Lesson describes. I have no 
hesitation, therefore, in restoring Lion’s name to the southern form of 
PateUoida saccharina. 

Specimens living in the Ostrea (nwullata association on rocks between 
tides, at Facing Island, Port Curtis, Queensland, have the apex eroded, and 

* Lum^ gave the Barbadoes as the looatitv for hit tpeoiet, but this was an error. 

Recording to Robeon, the type locality it the Philippinet. 
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the ribs numerous and nearly of equal size, though usually 7 are larger 
than the others. The interior shows a pale-brown spatula dotted with 
dark brown ; outside this it is white or bluish-white with a blaok-and-yellow 
banded margin. This appears to me to be the form described by Lesson as 
PauiOa sidkty and by Quoy and Gaimard as PateUoida stelians. In some 
of the Facing Island specimens a portion or even the whole of the spatula 
may be dark brown, obliterating the spots. 

At Levuka, Ovalau, specimens were collected on rocks between tide- 
marks : they were deeply eroded. Some of the specimens possessed 7 main 
ribs with quite small ones between, as in the Philippine specimens ; in 
others there were more numerous and more equal-sized ribs. In one specimen 
the interior was white with a black-and-yellow margin. In most of the 
others the space between the marginal band and the spatula was bluish- 
white, while the spatula was pale brown with dark-brown blotches and spots. 
These specimens seem to bridge over the difference between typical 
saocharina from the Philippines and typical Stella from Port Curtis. 

Iredale notes that the Australian form extends along the northern coast 
of Australia from Monte Bello Islands to Port Curtis. According to me, 
this form extends farther eastward into the Pacific as well. 

Biononkics, — At Port Curtis the subspecies steUa occurs abundantly on 
rocks between tide-marks, in the Oslrea cucuUata association, and among 
algae in rock-pools. At Ovalau, Fiji Islands, it is common on intertidal 
rocks. 

Distribution^ — Monte Bello Islands, Camden Sound and Buccaneer 
Archipelago, Port Essington, Cape York, Port Curtis, New Ireland, Fiji. 

Patelloida (Collisdlina) latistrigata (Angas). (Text-fig. A.) 

As a species PateUoida latistrigata is easily distinguished, by the presence 
of ribs, which in the southern form show 7 more prominent than the rest, 
while the interior is especially characteristic, the spatula being pale brown, 
spotted or grained with dark brown and with a white border. 

Radula of specimen from Frederic Henry Bay, Tasmania : Centrals 
with long narrow bases and long pointed projecting dark-brown cusps. 
Inner laterals with short bases and pointed projecting dark-brown cusps 
shorter than the centrals. Outer laterals very small. Marginals trans- 
parent, with short broad cusps. 

Two well-defined subspecies may be recognized. 

Distribution.— TaBmania and the south coast of Australia from South 
Australia to New South Wales. 

(a.) Subspecies latistrigata (Angas). (Text-fig. A.) 

Patella latistrigata AngM,* Proc. Zool. 8oc., 1866, p. 164 (Aldinga Bay, H. Aust.). 
Acmaea latistrigata (Angas): Gatcliff and Gabriel, Proc. Roy. iSoc. Vic., 
vol. 21, p. 882, 1908. Belcioniteue latistrigata (Angas) : PUsbrv, Man. Ooneh., 
vd. 18, p. 143, 1891. Aomaea marniorata Tenison- Woods, Proc. Roy. Soc. 
Tae., 1876, p. 156, 1876 (South Tasmania) ; l.e., 1876, p. 63, 1877 : Pilsbry, 
Man. Conch., vol. 18, p. 52, pi, 42, f, 66-68, 1891 : Veroo, Ttane. Roy fifoc. 
8. Aust., vol. 80, p. WO, 1906 ; vol. 36, p. 184, 1912 ; Tate and May; Proc. 
lAnn. Soc. N.8.W.t vol. 26, p. 412, 1901. Acmaea gealei (not Angas): 
Pritchard and Qatolifl, Proc. Roy. Soc. Vic., vol. 16, p. 197, 1903. 

In the ordinary form of the spedes as it occurs in Tasmania, South 
Australia, and Victoria the spatula ii closely marked with fine radiating 


Vercxie states that this is a half-growa example with brood radial stripes. 
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and anastomosing lines, dark brown on a lighter ground. Near the edge 
of the spatula these lines break up into dots, and the ground-colour becomes 
pure-wlute. In many cases 7 are larger than the others, 3 in front of 
and 4 behind the apex. 

The largest specimens I have seen some from South Australia, and 
measure 24 mm. in length. These were thick shells with high ribs and 
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Radulae of — A, Patslhida latisirigaia (Angas) ; B, Chiaxaemea ^tnmea (Q. & O.) ; 
C, C. hsteramorpha Oliver ; D, AdinoUuca camjpMli (l^'ilhol) ; £, Notoacmea petierdi 
(Ten.-Wooda) j F, N. helmsi (Smith) ; G, N, corrcm Oliver ; H. K. badia Oliver ; 
I, N, acopulina Oliver. 

deeply-eroded apexes. Specimens from Port Phillip show variation in the 
mark^ on the spatula» In one th«re are very fine lines, in another there 
are large dots. 

Bionomics. — In Tasmania, in the Derwent Estuary, PateUoida lati^ 
strigata occurs on intertidal rocks near high-water mark, and in the MytUus 
fUanviatus association in the mid-tide belt. These specimens are generally 
small (under 15 mm. in length), and have the apex eroded. 
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Distribution, - South Australia : Streaky Bay and St. Francis Island, 
eastward to Port Macdonnell (Verco), Aldinga Bay. ' Victoria : Coast 
generally, Cape Otway, Cape Schanck, Cape Patterson. Tasmania : (com- 
mon on the coast generalljr, Derwent Estuary. Southport. 

(b.) Subspecies submarmorata (Pilsbry). 

Actnaea marmorata var. aubmarniorata Pilsbry, Man. Conch., vul. 15, p. «52, pi. 42, 
f. 49, 70, 1891 (Port Jackson). Patelloida aubmarmuraUi (Pilsbry) : Iredalc, 
Proc. Linn. Soc. N.8. If'., vol. 49, p. 236, 1924. 

In New South Wales this distinct form of the species occurs. It is 
characterized by the numerous small ribs of nc'arly even size, the subcentral 
apex, the large dark spots on the spatula, and its narrow white border. 
As these spatula characters appear occa.sionally in Tasmanian and Victorian 
specimens, and the ribbing is variable in both forms, I consider sub- 
marmorata best classed as a subspecies of latiatrignia. The largest specimens 
that I have seen measure 13 mui. in length. 

Bionomics . — In New South Wales, on the coast near Sydney, I found 
the subspecies submarmorala common near high-tide mark and in the 
barnacle association in the mid-tide belt. 

Distribution . South Wales: common in the vicinity of Sydney. 
Queensland (Verco). Victoria: Mallacoota (T redale). 


Genus Chiazacmea n. gen. 

Shell smooth, or with low rounded ribs. Colour light with brown rays, 
a cross-pattern usually evident, spatula dark. Type : Patelloid^j flammea 
Q. & G. (Hobart) (as herein defined). 

Chiazacmea flammea Q. & G. (Text-fig. B.) 

Chiazacmea flammea is a polymorphic species, in which several rather 
distinct forms may be defined. This circumstance has led to numerous 
names having been bestowed on it. (Characters diagnostic of the species 
are the elevated form witli the apex about the anterior third, the radiating 
bands of colour usually with a cross-pattern most conspicuous, and the 
dark spatula. 

The radula is here described and figured from a specimen of the sub- 
species mixta from Corny Point, South Australia. Centrals apjiroximated, 
broad, ending in wide blunt recurved cusps. Inner laterals wider than the 
centrals, short, with broad recurved cusps, with the angles truncated and 
the upper curved margin concave. Outer laterals narrow, sharp-pointed. 
Centrals and laterals horn-colour with dark-brown cusps. Marginals 2 on 
each side, small, narrow, transparent. 

Distribution. — Tasmania ; and extra-tropical Australia from Rottnest 
Island in Western Australia to Port Curtis in Queensland 

(a.) Subspecies flammea Q. & G. 

PatdUnda flammea Q. & G., Voy. '' Aetrolabe.,'* Zool., vol. 3, p. 364, 1834 (Hobart). 
Acmaea flammea (Q. & G.) ; TeniBon-WoodH, Proc. Ray. Soc. Toe., 1876, 
p. 61, 1877 ; 1877, p. 46, 1878 : Pilsbry, Man. Conch., vol. 13, p. 67, pi. 37, 
1. 78-83, 1891 ; Pritchard and Gatiiff, Proc. Roy. Soc. Vic., vol. 16, p. 196, 
1903. .demoea cantharim (not Reeve) : Verco, Trana. Roy. Soc. S. AuU., 
vol. 30, p. 216, 1906. Acmaea mixta (not Reeve) : Hedley, Proc. Linn* 
SoQ. N.S.W., vol. 39, p. 713, 1916. 

When Quoy and Gaimard described PateUoida flammea they stated : 
“ II habite en abondance sur le bord de b mei, dans la rade de Hobart 
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Town, k Van Diemen. Nous Ic trouvames aussi sur Tile de Guam, dans 
Tarchipel dcs Mariannes.” Their figures can be matched quite well by the 
form commonly found in the intertidal belt of Blackmans Bay, near 
Hobart. Hedley (Proc. Linn. Soc. N.S.W., vol. 39, p. 713, 1915) states 
that figs. 17-20 relate to a Guam species, assigns to it the name flammeuy 
and uses mixta for the Tasmanian form. Such a proceeding is, 1 think, 
scarcely warranted. Quoy and Gaimard’s debcri})tion evidently refers to 
the Tasmanian shell, which occurs “ en abondance.*' Further, there does 
not appear to be any evidence other than Quoy and Gaimard’s statement 
that a species of Patelloididae occurs in Guam at all. Hedley has not 
named a species which falls a synonym to his usage of Jlammea. In any 
case, seeing that Jlammea has constantly been used for the Tasmanian 
species and no other, the proper course is to retain the name for it alone 
and to rename the Guam shells when authentic specimens are forthcoming. 

Since the above was written I note that Iredale (Proc. Linn. Soc. N.S.W., 
vol. 49, p. 234, 1924) comes to the conclusion that Quoy and Gaima»*d'H 
name Jiammm should be retained for a Tasmanian species, but assigns it 
to the shell generally known as septiformis. 1 maintain, however, that my 
usage is correct, for the following reasons : Quoy and Gaimard’s description 
and figures are far more applicable to the species traditionally accepted as 
Jlammea than they are to septijormis. The shape of the shell, with the 
apox high and sometimes subcentral, and the colour-pattern, both inside 
and outside, an*, characteristic of the species always regarded as Jlammea^ 
and not of septiformis. All the figures can be matched quite well. More- 
over, it is improbable that Quoy and Gainiard could have missed collecting 
Jlammea, which occurs abundantly on rocks near liigh-tide mark. The 
other species, septiformis, occurs under stones at low-tide mark, and, as 
the range of the tulc at Hobart is only 4 ft. and low tide occurs only once 
in every twenty-four hours, it would more likely be the species to be 
overlooked. Further, Dr. Laray has, at my request, examined the types 
of Patdloida Jlammea. They comprise six shells. Exteriorly five have 
brown and whitish rays, while one bears w’hitish flames. These characters 
are distinctive of Tasmanian examples of the shell here accepted as 
Jlammea. Interiorly five of the types are bluish except the central portion 
and have a dull border, and agree with pi. 71, fig. 17, of the “ Astrolabe ” 
Atlas. Such a type of coloration can be matched in shells of Jlammea 
with rayed exteriors, whereas in septiformis when a shell is rayed externally 
it is also rayed within, while the spatula in adult Tasmanian examples is 
usually little different from the remainder of the interior, and the outside 
is uniformly dark. One of the types shows a brownish interior on which 
are yellowish rays (like pL 71, fig. 19, of the “ Astrolabe ” AUa^*), and, 
comparing this v^th shells I sent him from near high-tide mark, Derwent 
Estuary, Tasmania, Dr. Laray reports that this shell “ rapproche le plus 
votre echantillou qui peut done §tre rapporte au P. Jlammea.'" While, 
therefore, it is possible that Quoy and Gaimard’s Patdloida Jlammea is a 
mixture of two species, I am convinced that some of the type specimens 
belong to the species here defined. 

The first form of Jlammea that I recognize is that in which the shell is 
thin, moderately high, apex well forward, back slope slightly convex, front 
slightly concave. The colour outside is usually banded dark and light. 
Sometimes the bands are broken up into a zigzag pattern. The inside 
has a dark spatula ; outside this it is generally lighter, with dark bands 
often showing a cross with broad rays amongst them. Shell usually smooth, 
sometimes with faint rounded ribs. 
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Bionomics, — Commoii in the Derwent Estuary, Tasmania, on rooks 
above half-tide mark. The shells are usually clean and well marked. 

Distribution. — Tasmania : Derwent Estuary, Southport. South Aus- 
tralia : Robe, Macdonnell Bay. Victoria : Port Phillip, Cape Otway. 

(6.) Subspecies conoidea Q. & Q. 

Patelloida conoidea Q. ft G., Voy. Aetrolabe,'' Zool.. vol. 3, p. 365, 1834 (King 
George Sound). Actnaea conoidea (Q. ft G.) : Verco, Trane. Roy. Roc. S. 
Aust., Yol. 36, p. 198, 1912 ; Pilsbry, Man. Conch., vol. 13, p. 53, pi. 37, 
f. 84, 85, 1891. PaUlloida conoidea Q. ft G. : Hedlay, Jour. Roy. Roc. W. 
Auit, voL 1, ^ 35, 1916. Patella ineignie Menke, MoU. Notu Holt. Rpec., 
p. 34, 1843 (Western Australia). Radiucmea insignia (Menke) : Iredale, 
Proc. Linn. Roc. N.R.W., vol. 49, p. 235, 1924. Patelloida miarte (Reeve) : 
Hedley, Jour, Roy. Roc. W. Aust., vol. 1, p. 36, 1916. Acmaea flammea 
(not Q. ft G.) : Verco, Trans. Roy. Roc. R. Aust,, vol. 36, p. 198, 1912. 

The shell described by Quoy and Gairaard was very high, the altitude 
(11 mm,) being nearly as great as the length (13 mm.) Verco {Trans. Roy. 
Soc. S. Aust., vol. 36, p. 198, 1912) records shells of similar type but lower 
altitude from Ellensbrook and Rottnest Island, Western Australia, and 
suggests that Quoy and Gaimard s shell was probably a monstrosity, and 
that both it and Vefco’s own specimens are variants oijlamme/i. On looking 
over eroded shells from various localities, one may easily find specimens 
which match Quoy and Gaimard’s t 3 rpe in all characters save altitude. 
One of Verco ’s shells from Rottnest Island is fairly elevated, being 22 mm. 
in length* and 18 mm. in height. I have little doubt then that Verco*s 
surmise is correct, and that Quoy and Gaimard’s PatelUnda cmoidea is an 
unusually high example of the common eroded Western Australian 
It certainly is not conspecific with the small Australian and Tasmanian 
species which have been referred to it. 

The Western Australian form of Chiazacniea ficmmea may conveniently 
be kept as a subspecies. It is so regarded by Iredale, who applies to it 
Menke’s name insignis. But if I am right in considering that Quoy and 
Gaimard’s name conoidea refers to this form, then the synonymy will stand 
as above given. It apparently agrees with the first and third varieties 
mentioned by Verco in Trans, Roy. Soc. S. Aust., vol. 30, p. 213, 1906. 

The subspecies conoidea is characterized by the moderately elevated 
form, arched slopes, broad radiating ridges, and crenulate margin. It is 
usually eroded, when the ridges may be obsolete. The colour shows 
radiating brown lines usually only evident on the margin, with the cross- 
pattern more or less indicated. 

Western Australia from Rottnest Island southward and 
along south coast. South Australia : Robe. 

(c.) Subspecies mixta (Reeve). (Text-fig. B.) 

PateUa nUxta Reeve, Conch, loon., pi. 39, f. 129, 1866 (Port Phillip). Acmaea 
jacksoniensie rat. mixta (Reeve) : Pilsbry, Man. Conch., vol. 13, p. 68, pi. 36 
f. 32, 33, 1891. PaUlloida mixta (Reeve) : Iredale, Proc. Linn. Roc. N.R. 
vol. 49, p. 234, 1924. Acmaea crude Tenison- Woods, Proc. Roy. Roc. Tas., 
1876, p. 62, 1877 (Tasmania)^ Acmaea fiammea (Q. ft G.) ; Veroo, Trane. 
Roy. Roc. R. Aust., vol. 30, p. 212 (second and fourth varieties), 1906; 
vol. 36, pp. 183, 1912. Acmaea inradiata (not Reeve) : Hedley, Proc. Lmn. 
Roc. N.R.W., vol. 39, p. 712, 1916. 

I have not seen the type, but Mr. Tomlin has lent me a specimen from 
Fort Phillip which he states is extremely like the type. It is smooth 
outside with radiating brown marks and spots. Inside the spatula is dark 
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brown with a white centre ; outside it is white with a yellowish margin. 
Brown rays, 1 in front and 3 or 4 behind, with short marginal ones at the 
side, indicate the crucis pattern. It is very similar to specimens from Wool 
Bay, South Australia. 

The third form of flammea is a thick shell, smooth or with fine radiating 
ribs, high and with the apex more central than in the subspecies jlamniea. 
Outside, if uncorroded, it shows a dark cross on a light ground. Inside 
the spatula is dark with a white centre. Between the spatula and the 
margin it is white, with the rays of the cross dark brown. Many variations 
occur, and intermediates between this and other subspecies are common 
enough. It is distinguished from the subspecies conoidea mainly by the 
ribs being finer or absent and the frequent appearance of a well-defined 
cross. 

Bionotnics. — In the Derwent Estuary, Tasmania, this form occurs in the 
Mytilns planulatus association in the low-tide belt. The shells are generally 
er^ed over the whole outer surface. 

Distribution. — Tasmania ; South Australia ; Victoria. 

(d.) Subspecies cavilla (Iredale). 

Radiacmm cavilla Iredale, Proc. Linn. Stic. .V.iSMr., vol. 40, p. 235, 102*1. 

This form shows the crttcia pattern very clearly, but is distinguished 
from the subspecies mixta by its smaller size and regular close radiating 
ribs, about 50, with the interspaces narrower than the ribs. The ribs are 
finer than those of corundea but coarser than those of mixta. Length, 13 mm. 
Iredale has named but inadequately described this subspecies, and has 
not indicated where the type specimen is deposited. 

Bionomics. — Living on intertidal rocks ranging from near high-tide 
mark to low-tide mark, where I found it attached to shells of Balanus. 
Recorded by Iredale on shells of Turbo stamineus below low-tide mark. 
Distribution. — New South Wales. 

(e.) Subspecies mimula Iredale. 

Patella Jacksoniensis Reovo, Conch. Icon., vol. 8, pi. 39, f. 127, 1855 (Port Jackson) 
(not Patella jacksoniensis Lesson). Tectura jacksoniensis (Rc^ve) : Augas, 
Proc. Zool. Soc., 1867, p. 220. Acmaea jackaoniensis (Reeve) : Pil^ry, 
Man. Conch., vol. 13, p. 58, pi. 42, f. 71-75, 1891. Notoacmea mixta mimula- 
Iredale, Proc. Linn. Soc. N.S.W., vol. 49, p. 235, 1924. 

This subspecies is about the same size as oaviUa, but is smooth, with 
the outside usually eroded. Outside showing greenish and brown bands. 
Inside shining, with broad dark-brown and pale-yellow radiating bands. 

Bionomics. — Intertidal in the Ostrea cucuUata association, Sydney 
Harbour. , » 

Distribution. — Sydney Harbour, N.S.W. ; Blackmans Bay, Tasmania. 

(/.) ‘Subspecies queanslandiae n. subsp. 

Description of type specimen, from Gladstone (in Dominion Museum) : 
Shell comcal, depressed, apex subcentral, slopes straight, plane of base 
arched, broadly elliptical. Outer surface smooth, eroded ; interior- 
spatula porcellaneous, white with a few brown blotches, remainder shining, 
white, with about 16 radiating brown bands darkest at the margin and each 
consisting of several lines. Length, 14 mm ; breadth, 11 mm. ; height, 
5*5 mm* 
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Bionomics. — Living on rocks between tides in the Ostrea cueulUUa 
association. 

Distribution. — Gladstone, Port Curtis. 

The present subspecies is close to mixta, differing in its broad depressed 
form, and in the greater amount of white in the interior. In some specimens 
the croBS-pattem is indicated by the colour- bands at the ends and sides 
being darker than the others. 

Chiazacmea mufria (Hedley). 

Acmaea mufria HedJoy, Prnc. Linn. Soc. N.8.W.. vol. 3U, p. 713, pi. 31, f. 50-62, 
lOlA (Svdnev Harbour). Hadiacmea mufria (Undlev) : Iredale, Proc. Linv. 
8oc. N.S.W.', vol. 49, p. 235. 1924. 

This little species has a narrow elevated shell with 20 to 30 low broad 
ribs. It is buff irregularly rayed with brown. Length, up to 8 inin. 

The shell in form and texture somewhat resembles that of Chiazacmea 
flammea subsp. mixta, hence I have placed it near that species. The 
characters of the radula are unknown. 

Bionomics. — Living among the annelid Galeolaria cae-spilosa between 
tide-marks. Middle Harbour, Port Jackson. 

Distribation. — New South Wales : Balmoral Beach, Middle Harbour, 
W^reck Bay, Twofold Bay. 

Chiazacmea heteromorpha n. sp. (Plate 99, fig. 1 ; and text-fig. C.) 

Description of type specimen from Facing Island (type in Dominion 
Museum) : Shell elevated, conical, apex a little in advance of the centre, 
the sides convex, the anterior slope considerably steeper than the posterior, 
the surface rough, the apical portion eroded, but no ribs. Colour of 
uneroded portion dark brown. Margin irregular in outline, narrowed in 
front, and truncated anteriorly and posteriorly, the right side expanded 
behind the apex, the left side fairly regular. Plane of base irregular, 
evidently in adjustment to the rock - surface. Interior margin glossy, 
spatula porcellaneous. Spatula white with a brownish centre, margin jet- 
black, between these pale bluish-brown crossed by 6 broad black bands. 
Length, 18 mm. ; breadth, 16 mm. ; height, 8 mm. 

Range of variation : This species undergoes remarkable changes in its 
life-history. The young shell is perfectly regular in form, narrowed in front, 
apex in the anterior third, sides straight, finely ribbed, yellow with 8 broad 
black rays. Spatula dark brown. As growth proceeds the margin expands 
irregularly in adjustment to the irregularities of the rock-surface, and the 
original regular young shell becomes the eroded apex of the adult. The 
colour-bands can be distinguished only in the marginal area of the inside, 
and occasionally on the outside. Generally the anterior 3 bands of 
the young shell, which are narrower than the others, are displaced by a 
single broad band in the adult shell, thus giving 6 as the normal number 
of the adult. The spatula is sometimes obscurely rayed or spotted with 
brown. Half-grown shells clearly show the changing characters. 

Description of radula : Centrals with long narrow blunt-pointed cusps. 
Inner laterals with broad rounded cusps ; outer laterals with narrow 
rounded cusps. Marginals with broad cusps projecting inwards. 

Biommics . — Living on rocks between tide-marks in the Ostrea cucuUaia 
association and above. 

Distribution. — Facing Island, Queensland. 
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Genus Asteracmra n. gen. 

Shell minute, translucent, apex subcentral or anterior, sideii straight or 
slightly arched, smooth or with minute radiating striae. In most species 
the shells have radiating pink bands. Type : Helcioniscus iUibrata Verco. 

The radula of A. illibrata has the formula 2.2.2.2.2. Centrals approxi- 
mate, laterals posterior and in a row, the inner larger than the outer, 
inamnals narrow. 

The five species I have grouped together under the above name seem 
to be allied. The only one in which the animal is known is named as type. 
The characters of the radula and shell bring it clearly within the family 
Patelloididae. Verco states that his illibrata has an incomplete branchial 
cordon, nothing being said of a plume. I have, however, in placing the 
genus Asteracniea near PateUoida relied on the radula characters which are 
fully described and figured. 

The species range down to 100 fathoms, and are found from Western 
Australia to New Zealand. 

Asteracmea illibrata (Verco). 

Shell small, conical, smooth, apex central or subcentral, usually with 
8 pink rays on the lower half of the shell. 

Dwtrihulion." Western Australia ; South Australia ; New South Wales ; 
Tasmania. 

(o.) Subspecies illibrata (Verco). 

Hdeionittem ilUhrtUa Verco, Tram. Hoy. Soc. S. Aust., vol. 30, p. 205, pi. 10. 
f. 6-14, 1906 (Spencer Gulf); /.r., vol. 36. p. 181. 192, 1912. 

Shell nearly as high as long, apex central, pink with 8 white rays on 
the lower half. 

Distribution. — Western Australia : King George Sound, Ellensbrook, 
Yallingup, Bunbury, Rottnest Island. South Australia : Spencer Gulf ; 
south of Cajje Wills (100 fathoms) ; ofi St, Francis Island (15-20 fathoms). 

(6.) Subspecies mellila (Iredale). 

Notoacmea stUeri (nut Iredalo) ; May, Froc. Hoy. Taa.^ 1915, p. 78 ; Checks 
list Moll, Tas.f p. 47, pi. 22, f. 12. 1921. Parvacmea iUibrata mellila Iredalts 
Prnc, Linn, Snr, N.S.n., vol. 49, p. 242, 1924 (Tasmania). 

Shell moderately elevated, apex in front of the centre, usually with 
8 pink rays. Difiers from the subspecies illibrata in the lower altitude 
and less centrally placed apex. 

Distribution,- Tasmania ; Twofold Bay, Sydney, N.S.W. 

Aiteracmea suteri (Iredale). 

Actnaea roseoradiata 8uter, Proc, Mat, Hoc,, vol. 7, p. 317, pi. 27, f. 9, 10, 1907 
(Port Pegasus, Stewart Island ; type in Wai^anui Museum) ; Man. N,Z, 
Moll,, p. 65, pi. 5, f. 8, 1913 (not A, roseoradiata 8mith). yotoaemm suteri • 
Iredale, Trans, N.Z, Inst,, vol. 47, p. 428, 1916 (new name for A, roseomdiata 
8uter). 

Shell elevated, conical, apex subcentral, upper portion with subobsolete 
radiate striae, lower portion with indistinct low riblets. Pink with 10 broad 
white rays on lower portion. This species appears to differ from A, illibrata 
in hairing 10 pink rays. 

bisiinbution . — New Zealand ; Port Pegasus (18 fathoms). Dusky Sound 
(30 fathoms), off Taumaki Island (10 fathoms). Snares (50 fathoim). 
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Asteracmea crebrestriata (Verco). 

Nacdta crdrrtstriaita Veroo, Trans. Roy, 8oc. 8. Auat., vol. 28, p. 144, pL 26, 
f. 20, 21, 1004; l,c., vol. 30, p. 208, 1^; l.c,, vol 36, pp. 183, 196, 1912. 
Nacdta crebrestriata Verco var. roseoradiata Verco, Trans. Roy. 8oc, 8. Aust., 
vol. 36, p. 195, 1912 (Guiohen Bay, 8. Aust.). 

Shell moderately elevated, apex subcentral, numerous radial riblets. 
Translucjent, with white markings or 15-16 pink radiating bands. 

Distribution. — Western Australia : King George ^und, Yallingup, 
Rottnest Island. South Australia : off Cape Borck (55 fathoms), rort 
Sinclair, St. Francis Island, Guichen Bay. 

Asteracmea stowae (Verco). 

NaceUa stowae Verco. Trans. Roy. 8oc. S. Aust.,, vol. 30, p. 209, pi. 10, f. 4, 5, 
1906; I.C., vol. ,36, pp. 183, 195, 1912. 

Shell depressed, apex anterior, numerous fine radiating striae, trans- 
lucent, with 16 pink radiating bands. 

Distribution. — Western Australia : King George Sound, Bunbury, Rott- 
nest Island. South Australia : Kingston, St. Francis Island, Port Mac- 
donnell, Kings Point. 

Asteracmea axiaerata (Verco). 

Patella axiaerata Vorco, Trans. Roy, Soc. 8. Aust., vol. 36, p. 193, pi. 16, f. 3, 4, 
1912 (Rottnest Island). (Type in Verco’s collection.) 

Shell conical, smooth, apex subcentral, height about half the length, 
white with 10-18 yellow radial bands with golden axial hair-lines in them. 

Distribution, — Western Australia : King George Sound, Rottnest Island. 

Genus Rapiacmea Iredale. 

Radiacmea Iredale, Trans. N.Z. Inst,, vol. 47, p. 427, 1915. : 

Acmaea dngulaia Hutton. 

This genus may be defined as including those species possessing radially- 
ribbed porcellaneous shells and radulae with the formula O.2.2.2.O. The 
teeth of Radiacmea rubiginosat the only species in which the radula is 
known, are short and blunt-pointed, the centrals are in juxtaposition and in 
advance of the laterals, which are nearly of equal size and in two pairs, 
the outer pair being posterior to the inner. They are thus disposed in two 
rows diverging posteriorly from the centrals. 

Conchomgically the species are not to be distinguished from those of 
Patdloida, which have re^larly-ribbed shells. The teeth, however, are 
quite different, and recall m disposition those of Tectura, 

Radiaomea comprises 3 species from the New 24ealand area, ranging 
from the Bay of Islands and the Chatham Islands southward to Macquarie 
Island. 

Radiacmea inconspicua (Gray). 

Radiacmea inconspicua is distinguished by the radiating ribs with wide 
interspaces. About 20 reach the apex, but at the margin there may be 
double this number. The position of the apex and the contour of the'bai^ 
differs in the two subspecies. Colour inside pinkish, the centre whitish or 
greenish usually there are radiating bifurcating lines of a darker phdi. 

Description of radula from a specimen from Lyall Bay, Co6k flttait : 
The radula-plates are rectangular with the outer and anterior sideig sihidated. 
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The teeth, one pair of centrals and two of laterals, arranged in two diverging 
rows, the centrals being in contact and the outer laterals wide apart. Cusps 
short and blunt, all of nearly equal size. 

Diatribulion. — New Zealand, from the Bay of Islands and Little Barrier 
Island southwards to Otago Peninsula ; Chatham Islands. 

(a.) Subspecies inconspicua (Gray). 

PaUUa inconspicua Gray, in Dief!finbach*s Travels N.Z., vol. 2, p. 244, 1843 (type 
in British Museum). Radiacmea inconspicua (Gray) : Iredale, Proc. Linn. 
8oc, N,8.W.t vol. 49, p. 237, 1924. i4cmaea cingultUa Hutton, N.Z. Jour.^ 
yol 1, p. 477, 1883 (Dunedin ; type in Canterbury Museum) ; Trans. N.Z. 
Inal., voL 16, p. 216, pi. 11, f. 6 (radula), 1884; Proc. Linn. Soc. N.8.W.. 
vol. 9, p. 372, 1884 : Pilsbry, Man. Conch.^ vol. 13, p. 63, 1891 : Suter, 
Proc. Mol. 8oc., vol. 7, p. 316, pi. 27, f. 3~6, 1907 ; Man. N.Z. MoU., p. 63, 
pi. 6, f. 6, 1913. Acmaea fubiginosa (Hutton) : Iredale. Trans. N.Z. Inst., 
vol. 40, p. 376, 1908 : BuckniU, Sea-shells N.Z.. p. 13, pi. 5, f. 7, 1924. 

Shell usually depressed, elliptical, often narrowly so, apex about the 
anterior fourth. About 25-3<3 principal riba, usually with 1 or 2 smaller 
ribs in each interspace towards the periphery, also with concentric growth- 
striae 

I have found very little variation in the shell other than in the intensity 
of the pink colouring, which varies from a brownish-pink in some young 
shells through lighter shades. 

The animal is white, the foot yellowish, the mouth orange. The edge 
of the mantle shows more or less green, darkest behind the head. On 
removing the shell the buccal mass is pink and the visceral mass deep green. 

Bionomics. — The subspecies inconspicua is fairly common on the coralline- 
covered rock-surfaces in the brown-algae formation, and on the shells of 
Haliotis iris and H. australis in the low-tide belt. It is easily overlooked, 
as the shells are invariably covered with a growth of pink Mdobesia with 
sometimes tufts of Corallina in addition. On removing the shell it is found 
that it exactly fits in the depression in the surrounchug Mdobesia, which 
covers the rock or Haliotis shell. 

Distribution . — Bay of Islands (Suter) ; Little Barrier Island ; Mount 
Mai^anui ; East Cape (Suter) ; Cook Strait ; Banks Peninsula ; Otago 
Peninsula ; Shag Point ; Taumaki Island, in 10 fathoms (Suter) : Taien 
Beach. 

(6.) Subspecies rubiginosa (Hutton), 

Fissurdta rubiginosa Hutton, Cat. Marine Moll. N.Z., p. 42, 1873 (Chatham 
Islands). Patella rubiginosa Hutton, Jour, Conch., vol. 26, p. 38, 1878; 
Man. N.Z. Mdl, p. 110, 1880. Acmaea rubiginosa Hutton, Proc. Linn. 
See. N.8,W., vol. 9, p. 372, 1884: Suter, Proc. Mol. 8oe., vol. 7, p. 316, 
pL 27, f. 1. 2, 1907 : Suter, Man. N.Z. MolL, p. 65, pi. 6, f. 9, 1913. ckyphis 
rubiginosa (Hutton) : Pilsbry, Man. Conch., vol. 12. p. 216, 1890. 

In the type collection in, the Dominion Museum are three specimens- 
from the Chatham Islands. None agree in measurements with Hutton's 
description. One specimen, however, a water-worn and bleached shell, 
hm M anterior callus partly detached, while the apex outside is worn 
through. This may have led Hutton to place the species in the genus 
Fissur^. Hutton afterwards transferred it to Patdla. 

Shell moderately elevated, broadly elliptical, apex subcentral to the 
anterior third, acute. About 20 principal ribs with I or 2 smaller ribs in 
each intenmaoe towards the periphery, also with concentric growth-striae. 

Tliis suDspecies differs from the New Zealand form in its broader outline, 
more central apex, more elevated form, and more prominent ribs. These,. 
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however, being variable characters in each subspecies, I class both under 
the same species. 

The largest shell I have seen measures 17 mm. in length. 

Bionomics , — Young specimens were found living under stones in rock- 
pools at Ked Bluff. 

Distrilmtian .— ( Jhathani Island . 

Kadiacmea intermedia (Suter). 

Acmam irUermedia Suter, Proc. MaL Soc,^ vol. 7, p. 310, pi. 27, f. 6-8, 1907 (near 
Bounty Islands, in 50 fatboniH); Man, N.Z. Moll., p. 04, pi. 5, f. 7, 1913. 

Only known from dead shells, and from one locality. It appears to be 
allied to R. macquariensis, a species which I have not .seen, but of which 
Hedley has published a good description and figure. 

The shells are small, up to 1 1 mm. in diameter, conical, with the apex 
at the anterior third, and with 25-50 tine radiating riblets. It is light - 
brownish with white ribs and a dark spatula. 

Radiacmea macquariensis Hedley. 

Hadiacmea macquurienMis Hedley, Mep, AiiM. Ant. Exp., Zool., voj. 4, pi. 1. p. 41, 
1916. 

Found on intertidal rocks, Macquarie Island, by Mr. H. Hamilton. 
Hedley compares this species with campbdli of Filhol, but that species, 
ijs })roved by the radula, belongs to a different genus. 

The main characters of Radiacmea macqvariensis are the regularly conical 
form with the apex about the anterior third, the numerous (about 60) 
depressed radial riblets, and the pinkish coloration. Length, 12 mm. 


Genus Naccula Iredale. 

Naccula Iredale, Proc. Linn, Soc. N.S.W.^ vol. 49, p. 328, 1924. 
Type : Patelloida punctata Q. & G. 

Naccula comprises a single species characterized by its small hyaline 
shell with anterior apex, and especially by the radula, which has the 
cutting-edges of the teeth in two diverging lines. Teeth O.2.2.2.O. 

Ir^ale’s guess that this species would form a distinct genus has proved 
to be correct, though his method of founding new names under such 
circumstances can scarcely be called scientific. 

Distribution, — Western Australia, South Australia. 

Haccula punctata (Q. k G.). 

PiUdhida punctata Q. & G., Voy, “ Astrolabe,^* Zool,, vol. ,3, p. 366, pi. 71, f. 40-42, 
1884 (King George Sound) ; Hedley, Jour.,Roy, Eoc, W, Auat., vol. 1, p. 86, 
1916. Acmaea punctata (Q. & G.) ; Pilsbry, Man, Conch,, vol. 13, p. 69, 
pi. 77, f. 89, 1891 : Vorco, Trans. Roy, Soc. S, Aust., vol. 30, p. 214, 1906 
(this record doubtful — the radial sculpture suggests that the shells were 
the young of JV. aeptiformis). NaesUa parva Angas, Proc, Zool. Soc,, 1878, 
p. 862, pi. 54^ f. 12 (South Australia) : Verco, Trans. Roy. Sac. S, Aust,, 
vol, 30, p. 208, 1906 ; l.c,, vol. 36, pp. 183, 194, 1912* NaceUa comprsssa 
Verco, Trans. Roy. Soc. S, Aust,, vol. 80, p. 208, pi. 8, f. 11, 12, 1906 
(Investigator Strait, S. Aust.). Naccula punctata (Q. & G.): Iredale, 
Proc. Linn, Soc. N,S. W,, vol. 49, p. 238, 1924. 

Shell depressed, apex forward, anterior slope concave, posterior convex, 
smooth or with fine concentric growtfa-lines. Horn-colour with an axial 
line of blue spots. Ratio of width to length variable. 
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Radula : Centrab and inner laterals having the cusps with broad 
cutting faces in two lines diverging from the centre of the radular ribbon 
to each side, thus apparently forming a scraping organ. Outer laterals 
small. 

Bumamics . — Living on Zostera, Lucky Bay. 

Distribution. — Western Australia : King George Sound, Lucky Bay, 
Bunbury, Geographe Bay, Fremantle. South Australia : Holdfast Bay, 
Aldinga Bay, Fowler's Bay, Scales Bay, St. Francis Island, Investigator 
Strait. 

Verco dredged specimens at various depths down to 35 fathoms, but 
does not state whether they were living or not. 

Genus Actinoleuca n. gen. 

High conical shelb with straight side.s and subcentral apex. Finely 
and evenly ribbed. Texture of shell porcellaneous througliout like that of 
Radiacmea. In the radula of A. campbdli the lateral teeth are in a trans- 
verse row posterior to the centrals. Type : Patella campbdli Filhol. 

The species here associated form a well-defined and distinct group 
approaching Radiacmea in shell-characters and Notoacmea in the disposition 
of the teeth of the radula. One is a deep-water form whose animal has 
not; yet been described, another is a littoral species, the third is an 
Oligocene fossil. 

Actinoleuca campbelli (Filhol). (Text-fig. D.) 

Patdla campbelli Filhol, Compt. Rend., vol. 91, p. 1095, 1880 (Campbell Island 
type in Mus. His. Nat. Paris) : Miss. la. Camp., p. 530, 1885. Acmata 
camjtbelli (Filhol): Suter, Proc. Mol. Sue., vol. 7, p. 321, pi. 27. f. 19-21, 
1907 ; Man. N.Z. Mdl., p. 06, pi. 6, f. 10, 1913 ; Odlinor, Vid. Medd. Danak. 
Nat. For., Bd. 77. p. 10, 1924, 

Notoacmea campbdli b related to N. calamus. It is, however, a much 
smaller shell, uniformly pink in colour. It is an elevated conical species 
with an acute apex. The sculpture consbts of numerous fine radiating 
riblets. 

Kadub : Centrab approximate, with short rounded cusp.s ; laterals 
similar in shape and size to the centrab. 

Bionomics. — Adimleuca camjibeUi is found living on shelb of Cantharidus 
pruninus, which lives on seaweed growing on coastal rocks at Ross Island, 
Auckland Isbnds. Odhner records this species from Campbell Island as 
on Macroopsiis. 

Distribution. — Campbell Island ; Auckland Islands. 

Actinoleuca calamus (Crosse and Fischer). 

PaUUa calamua Crusae and Fischer, Jmrn. de Conch., 1804, p. 348 ; 1865, p. 42, 
pi. 3, f. If 8 (Port Lincoln, South Australia), .^ciaaea calamua (C. & F.) : 
Angas, Proc. Zool. Soc., 1805, p. 1^ : Pilsbry, Man. Conch., vol. 13, p. 54, 
pi. 37, f. 3, 4, 1891 : Pritchard and Gatliff, Proc. Rtty. Soc. Vic., vol. 15» 
p. 197, 1908 ; Veroo, Trans. Roy. Soc. S. Aust., vol, 30, p. 211, 1900 ; vol. 30. 
pp. 184, 199, 1912. Acmasa ccUamus (C. a F.) var. pdyactina Veroo, Trans. 

8m. 8. Ausi., vol. 80, p. 184, pi. 16, t 1, 2, 1912 (Gulf St. Vincent). 
PaMloida calamus (C. & F.) : Hedley, Jour. Roy. 8oe. W. Aust., vol. 1, p. 85, 
1916 : May, Cheekdist Moll. Tas„ p. 46, pi. 22, f. 2, 1921. Radiacmea calamus 
(C. & P.): Iredale, Proc. Linn, 8oc. N.8.W., vol. 49, p. 286, 1924. 

A well-marked species, dbtinguished by the high conical form, subcentral 
acute apex, straight sides, and very fine radiating riblets. W^hite, more oi 
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less ornamented with brown spots or radiating bands. Some shells are 
chestnut-bsown. 

Distribution , — Verco records this species as taken alive in Spencer Oulf, 
South Australia, at depths ranging from 5 to 17 fathoms. It is apparently 
not uncommon in shallow water off the south coast of Australia, *from 
Western Port, Victoria, to Geraldton, Western Australia. Also found in 
Tasmania, and at Twofold Bay, New South Wales. 

Actinoleuca multiradialis (Chapman and Gabriel). 

PateUoida fnvUiradialis Chapman and Gabriel* Proc. Roy. Soc. Vict.^ vol. 36* 
p. 24* pi. 1, fig. 4* 3* fig* 29* 1923. 

This species is stated to be an ally of A. calamus, differing in the more 
depressed form of the shell, rounder outline, and more scaly character of 
the. ribs. 

Distribution ^ — Victoria : Balcombian (Oligocene), towards the upper part 
of the Clifton Bank. 


Genus Notoacmea Iredale. 

Nofmomea Iredale, Tram. N.Z, Inst., vol. 47, p. 428, 1915. Type : 

PateUoida pileopsis Q. & G. 

Notoacmea may be defined as including those speoies possessing shells 
having the inner layer thin and hyaline, and the outer (when present) more 
shelly. The apex is usually forward, and the posterior slope convex. 
Besides the characters of the shell, they are especially distinguished by the 
radula, in which the centrals and inner laterals are generally long, curved, 
and pointed, and stand erect in the basal ribbon. The outer laterals are 
usually small and apparently functionless. 

The genus comprises species distributed over the shores of southern and 
eastern Australia, Tasmania, and New Zealand. It occurs chiefly in the 
intertidal belt, ranging from the upper limit of the waves to low-tide mark. 

The species here included in the genus Notoacmea may be ranged under 
five subgeneric gToup8--Notoac?n€a, Parvacmea, Conacmea, Tialassacmea, 
and Suhacmea, 


Subgenus Notoacmea Iredale. 

Shell with the apex well forward, the posterior slope convex, the 
anterior straight. The inner layer generally translucent porcellaneous, 
the outer of a coarser texture and daTk-coloured, usually tessellated. 

Notoacmea (Notoacmea) pileopsis (Q. k G.). 

As a species Notoacmea pileopsis may be defined as including shells of 
elliptical shape, forward apex, sometimes situated above the anterior margin, 
concave anterior slope, the h%hest point being behind the apex. The shells 
may be ^uite smooth except for concentric growth-lines, or have 
Tadiatin|( hues or mominent ribs. 

Outside the colours are brown and peen, twellated ; inside the spatula 
is dark brown, surrounding this it is biuish-white, while the border is dark 
brown, more or less marked with yellow. 

In the radula (in the subspecies stumus) the centrals have long bases 
and long pointed cusps projecting at right angles to the basal {date ; the 
inner laterals have also long projecting point^ cusps ; the outer laterals 
are small. 


Oliver. Auntralasiati Patelhvlidae. 


569 


Notoacmea pileopsis is a decidedly dimorphic and less markedly 
pol3miorphic species. So difierent are its forms that it is difficult to believe 
the two found in the northern portion of New Zealand belong to the same 
species. Suter, indeed, included the species in three places in his Manual. 
Yet one form may be found passing into another under environmental 
changes. The form with prominent ridges appears to be but an epharmonic 
varient of the one with fine lirae. 

Reviewing the subspecies in connection with their geographical distribu- 
tion, it will be observed that from the sturnus form they differentiate from 
south to north into two other very distinct types. It is as though the 
original form of the species was the smooth Hturnua tjrpe, with its headquarters 
in Otago and its outposts extending northwards to Waipara and southward 
to Macquarie Island. A small section in Campbell Island developed distant 
radiating lirae. From Banks Peninsula northward the species developed 
close radiating lirae, with the shells increasing in size and relative width 
towards the north. In exposed situations this form developed strong ribs, 
an obvious device to strengthen the shell. This ribbed form then appears 
to have developed along a line of its own parallel to that of its parent, 
so that in all characters except the general type of coloration the subspecies 
pileopstB and cellanoides are perfectly distinct. Their habitats, too, are 
different. This interpretation of the course of evolution of the forms of 
pileopsts may be expressed diagrainatically as under : — 

, North (Jape. 

^ Tauranga. 

Cook Strait. 

Banks PeninRula. 

Otago. 

C>ampl>eU Island. 

Macquarie Island. 

\a,) Subspecies pileopsis (Q. & G.). 

Paldhida pUeopsia (j. & G., Voy, “ Astrolabe,*' Zool„ vol. 3, p. 359, pi. 71, f. 25-27, 
1924 (Bay of Islands) : l^shayes, in Lamarck's Hist, Nai, Anitn, s. Vert,, 
ed. 2, voL 7, p. A50, 1830. T'ectura piUopsis (Q. & G.) : Hutton, Cat, Marine 
MoU, N,Z., p. 48, 1873 ; Jour, de Conch,, vol. 26, p. 36. Acmaea pileopsis 
(Q. O.); Hutton, Man, N,Z, MoU,, p. 88, 1880: Pilsbrjs Jfas; Conch,, 

voL 13, p. 67, pi. 37, f. 90-92, 1891 ; Suter, Froc, Mol. Soe,, vol. 7, p. 319, 
pi. 26, f. 15-16, 1907 ; Man, N.Z. MoU„ p. 71, pi. 7, f. 4, 1913 : Hutton, 
Proe, Linn, Soc. N.S.W,, vol. 9, p. 873, 18841 Bucknill, Sea-shells N.Z.^ 
p. 13, pi. 6, f. 6, 1924. 

The subspecies pUeopais is narrowly to broadly elliptical, depressed 
when young, but old specimens become considerably elevated through the 
downward growth of the margins. The surface is finely and closely 
radiating larote. Outside dark, tessellated or radiately marked ; inside — 
spatula dark brown surrounded by bluish-white, margin black with few yellow 
markings. Length, 28 mm. ; breadth, 26 mm. ; height, 12 mm. (specimen 
from Mount Maunganui). 

^ Bt0ntmUo$i~TbiB subspecies is common in the upper portion of the 
intertidal belt4 The shem are rather thin, with sharp edges, and are 
uliually found in crevices or under ledges— that is, in sheEei^ places. 
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Sometimes they are found above the limits of ordinary high tides. Suter 
states that they are found in stations protected from rain : this may be so, 
but it is probable that it is the drying effect of exposure to the sun that 
the animal endeavours to avoid. The largest shells I have always found 
in sheltered situations, and in these stations the shells are the least eroded. 
The shells found on the exposed rocks of Island Bay. Cook Strait, are small, 
generally under 15 mm. in length, dark-coloured within and without, and 
with the greater portion of the outer surface eroded. Specimens from 
Crater Bay, White Island, near where a stream containing hydrochloric 
acid enters, have thick shells with the outer surface much eroded. 

May named and figured but did not describe this species. No mention 
is made of a type specimen. 

Distribution. — Common on the coast as far south as Banks Peninsula : 
Tom Bowling Bay, Bay of Islands, Little Barrier Island, Mount Maunganui, 
Cook Strait, Maunganui Bluff, Manukau Head. Kaglan, Stephen Island, 
Waipara, Banks Peninsula. 

(6.) Subspecies stumus (Hombron and Jacquinot). 

Patella sturnus H. & J., Ann. Sci. Not.^ aer. 2, vol. IS. p. 191, 1841. PateUoidu 
antarctica H. & J., l.r., p. 192, 1841 (Auckland Taland) : PiJabry, Man, 
Conch., vol. 13, p. 157, 1891. Patella cantharus RtH»ve, Conch. Jeon., vol. 8, 
pi. 40, p. 131, 1855 (New Zealand).* Nacella caniharus (lleevo) : Hutton. 
Cat. Marine Moll. N.Z.. p. 46, 1873. Tectura ceintharuH (Reeve) ; Hutton, 
Jour. (Umch.. vol. 26, p. 36. Armaea ca'niharua (Ret‘ve) : Hutton, Man. 
N.Z. MoU.. p. 88, 1880 : PUabry, Man. Conch., vol. 13. p. 55, pi. 37. f. 1, 2. 
1891 : Sutor, Proc. Mai. Soc.. vol. 7, p. 320. pi. 27. f. 17-18, 1907 : Iredaie, 
Trans. N.Z. InM.. vol. 40, p. 376, 1908 : Suter, Man. N.Z. McU.. p. 06, 

f. 1, 1913 ; Odhner, Vid. Medd. Dansk. h'at. For.. Bd. 77, p. 10, 1924 : 

Bucknill, Sea-shells N.Z.. p. 11, 1924. Acmaea pUe/rpais (Q. &. G.) i Hutton, 
Trafis. N.Z. Inst., vol. 15, p. 127, pi. 15, f. M. (dentition), 1883: Iredaie 

Trans. N.Z. Inst., vol. 47, p. 429, 1916 : Odhner, Vid. Medd. Dansk. Nat. 

For.. Bd. 77, p. 10, 1924. 

Shell narrow-elliptical, the posterior slope uniformly curved so that 
the shell is neither so depressed when young nor so elevated when old as 
in the subspecies yileopsis. Surface smooth except for connected growth- 
lines. Outside conspicuously tessellated, margin inside yellovt and black. 
Length, 25 mm.; breadth, 19 mm.; height, 10 mm. (Shag Point). 

Bionomics . — Common on rocks in the upper half of the intertidal belt, 
ascending above high-tide mark in damp situations expo.sed to sea-spray. 

DisM^Uion.--^o\xi\\ coast of Banks Peninsula, Shag Point, Otago 
Peninsula, Stewart Island, Snares (Suter), Auckland Island, Campbell 
Island, Bounty Island, Macquarie Island, Preservation Inlet (Bucknill). 

.(c.) Subspecies cellanoides n. subsp. (Plate 99, fig. 2.) 

Description of type from Little Barrier Island (in the Dominion Museum) : 
Shell narrow-elliptical, slightly irregular in outline. Anterior slope conoa\'e, 
posterior arched, apex the highest or nearly the highest point. The 
whole shell strongly radiately ribbed, 28 to 3G in number, those on posterior 
slope being largest. Outside tessellated green and brown ; inside— spatula 


* This name has been generally used for a species found in Tasmania. Iredale In 
1908 pointed out (Trans. N.Z. In$t.. vol. 40, p. 876) that it refers to a New Zealand spedies 
and is a B^on 3 on of the ^oies pileopsis. T^ere can be little doubt as to the oorreotaesi 
of Iredale^s ^elusion ; in fact, he has since confirmed it by an examination of the (me 
^cimen. Reeve's figure agrees with the New Zealand form, and differs from JW 
Tasmanian shell in practically every point that separates the New Zealand and 
Tasmanian forma. 
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dark brown surrounded by bluish^white, margin dark brown with yellow 
cross-bands. 

From C’ook Strait to Banks Poninsulw this form ajipears to be merely 
a variant of pileopsis, diHering only in the possession of ribs, and occurring 
with the species. In the north, however, it differs entirely from the typical 
form at all stages of growth, and occurs on exposed rocks, while pileopsia 
proper occurs in sheltered situations. 

Bionomics, — The subspecies celhinoides in the northeni portion of New 
Zealand, with its thickened shell with strong ridges, is well adapted to 
live in exposed situations. It is found in the barnacle formation from 
half-tide mark upwards. At White Island, un<ler the inlluence of hydro- 
chloric acid, it assumes a large size (length, 23 mm.) with much eroded 
shells. In my [laper on “ Marine Littoral Plant and Animal (Communities,” 
published in Trans. N.Z. Inst., vol. 54, 1923, 1 have referred to this form 
as Notoacmea septiformis. 

Iji'itribulion.-Toxw Bowling Bay, Bay of Islands, Little Barrier Island, 
Taranga Island, Mount Maunganui, White Island, Stephen Island, Waipara, 
Taylor’s Mistake. 

(r/.) Subspecies subantarctica n. subsp. 

Acmam neptiformis (not Q. & (».) : Suter, Man. N.Z. Moll.^ p. 72, 1913. Acniaea 
helmM (not Smith) : Odhner. Vid. MeAd. Dansk. Nat. For., Bd. 77, p. JO, 
1924. 

The above records from tin* Auckland and Campbell Islands probably 
reff‘r this subspecies. 

Dese.ription of type from Campbell Island (in the (,’antcrbury Museum) : 
Shell thin, narrow- elliptical, apex in anterior fourth, posterior slope' convex, 
anterior concave. Surface smooth, with fine low distant radiating lirae on 
posterior slope. Colour dark brown finely tessellated with lighter, inside 
uniformly dark sbiiiiiig bluisli-black. Length. 11 mm.; breadth. 8mm.; 
height, i mm. 

Distribution. — Campbell Island ; Auckland Island (as quoted above). 

Notoacmea (Notoacmea) mayi May. 

Acmaea carUkarus (not Reeve); TeniHon* Woods, Proc. Boy. i^oc. Tas., 1877, 
p. 46, 1878. NotoarmM mayi Mav, Ulus. Index Tasmanian Shells, p. KM), 
pi. 22, f. 8. 1923. 

May named and figured but did not describe this species. No mention 
is made of a ty])e specimen. 

Shell ovoid, narrowing in front where it is obtusely pointed, depressed, 
the dorsal surface arched from apex to posterior border. Highest point in 
advance of centre. Apex at front margin or just above, and in advance 
of it when anterior slope is concave. The greatest distance observed between 
apex and anterior margin, in a shell M mm. in length, was 2 mm. Upper 
surface with concentric growth-lines only. Colour above creamy-white 
reticulated with dark-brown streaks of varying thickness. Inside dark 
brown, lighter round spatula and along margin whore it is cross-bandeci 
with yellow. 

Largest specimen seen (from Frederic Henry Bay, Tasmania) : Length, 
19*6 mm. ; breadth, 15 mm. ; height, 5 mm. 

Notoacmea mayi is allied to N. pileojms of New Zealand, differing from 
the subspecies Murnm in possessing a marginal or submarginal apex, in 
being more depressed, in the anterior portion of the shell being more 
pointed, and generally in having more ground-colour on the upper surface. 
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It is much smaller than the New Zealand form. It is perhaps a derivatiye 
of pileopsiSf and might with propriety be regarded as one of the subspedes 
of that species. 

Bionomics, — Occurs commonly in the upper portion of the intertidal 
belt on rocks. The apex and the greater portion of the upper surface are 
generally eroded. As in other species^ a darkening of the inside coIout 
corresponds with the eroded areas. 

Distribution. — South-east Tasmania : Derwent Estuary and Frederic 
Henry Bay. Victoria : Port Fairy (Iredale). 

Notoacmea (Notoacmea) septiformis (Q. k 0,). 

Notoacmea septiformis is an easily circumscribed species. It is very 
variable in coloration, but readily recognized by its form and sculpture. 
It is broadly elliptical, usually depressed, with apex in front fourth or 
sometimes in young shells quite near anterior margin. Posterior slope 
convex, anterior slightly concave. Shell quite thin with an acute margin. 
Upper surface with close very fine granulose radiating ribs, interspaces wider 
than ribs.. In some cases ribs are obsolete. Prevailing colours outside are 
green and brown ; some shells are entirely white. Usually the colours arc 
tessellated, sometimes rayed. Inside is a bluish-white with a vaguely 
marked brown spatula and a rather broad margin, dark brown in dark 
shells and light brown or yellow with whitish rays in light-coloured 
shells. 

Notoacmea septiformis is a close relation of N. pileopsis of New Zealand. 

The radida was examined in snecimens collected at Corny Point,* South 
Australia. Centrals approxiiuatcly long, narrow, with long projecting 
pointed cusps. Outer laterals smell. Teeth horn-colour with dark- brown 
cusps. 

I find it difficult to define subspecies. Certain it is that great variation 
exists in shape and coloration, and the form from King George Sound 
appears at first sight different from the more elevated specimens from 
Victoria and Tasmania, but at Kangaroo Island a series proves that a 
depressed form may develop into a more elevated form. The same is 
witnessed in a series from Adventure Bay, Tasmania, though in the young 
the apex is more forward than it is in Western Australian examples. From 
comparisons such as these I concluded that a single variable species ranges 
along the coast of southern Australia and Tasmania. Dr. Lamy informs 
me that a Tasmanian specimen which I sent him is the same species as 
Quoy and Gaimard’s type from Western Australia. 

(a.) Subspecies septiformis (Q, & G.). 

PaUUoida septiformis Q. & G., Voy. ** Astrolabe^" Zool., vol. 3, p. 362, pi. 71, 
f. 43, 44, 1884 (King George Sound, W. Aust.) : Hedley, Jour. Boy. Soc. 
W* Aust.^ vol. 1, p. 36, 1916 : Desk. & M.-Edw. in Lain , Anim. s» Vert,, 
2nd ed., vol. 7, p. 650, 1836. Acmaeu septiformis (Q. 4^ G.) : Pilsbry, ifaa. 
Conch,, vol. 18, p. 66, pi. 87, f, 03, 94, 1891 : Veroo, Trans. Roy. Soc. S. AusL, 
vol. 86, pp. 184, 199, 1912. 

The subspecies septiformis is characterized by the shell being com- 
paratively thick, depressed, radiating lirae not well marked, sometimes 
obsolete, and by the colours in the young shells being predominantly light 
yellows and browns. The type fi|(ured hy Quoy and Gaimard was black 
with brown radiating bands ; inside bluish-white with black margin and 
brown spatula. 
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Distribution, — Western Australia : King George Sound, Ellenabrook. 
Yallingup. South Australia : Corny Point. 

(6.) Subspecies scabrilirata (Angas). 

Anmaea aeptiformi« (Q. & G.) : TenUon- Woods, Proc* Roy, Soc. Tas,, 1876, p. 50, 
1877: Pritchard and Gatliff, Proc, Roy, Soc, Fir., vol. 15, p. 195, i003 : 
Verco, Trans. Roy, Soc, S. Aust,^ vol. p. 215, 1906. Acmaea scabrUirata 
Angas, Proc. Zool. Soc., 1805, p. 154 (Port Lincoln) : Pilsbry, JIfon. Conch,, 
vol. 1.3, p. 56, 1891. Tcctura scabrUirata Angas, Proc, Zool, Soc,, 1867, p. 220. 
NoUHtcmea flammca (not Q. A G.) : Iredale, Proc. Linn. Soc. N.S.W., vol. 49, 
p. 235, 1924 (in(;hiding n. subsp. diminuta). 

The distinguishing features of Angas’s species are essentially those of 
N, septijormis. In no other Australian species of Patelloididae does the 
sculpture consist of “ extremely slender riblets, each of which is surmounted 
by a series of minute granules.” 

Mr. Tomlin informs me that the type S|)ecimen is very depressed. As 
it is only 12 mm. in length, it is probably a young shell. 

The subspecies scafjrilifota is diBtinguished by the thin shell with a ring 
of bluish-white callus within, with the highest point sometimes behind the 
apex, radiating lirae well marked, and by the colouring being often dark. 
Young shells are usually much depressed, but the adults arc moderately 
elevated. The apex is relatively more advanced in young shells than in 
adult. The most elevated shell I have seen comes from Cape *Schanck, 
Victoria : length, 12 mm. ; height, 4*6 mm. The largest specimen examined 
WITS collected on King Island : length, 23 mm. ; height, 6*5 mm. 

Bianomics . — In the Derwent Estuary, Tasmania, this subspecies is found 
abundantly under stones just above low-tide mark. Like many other 
limpet-like species with delicate shells, it prefers smooth stones. 

Distrihdion, — South Australia, Victoria, and Tasmania, on the coast 
generally. Kangaroo Island, King Island. New South Wales as far north 
as Sydney. 

The validity of the two following species is doubtful. 

Patelloida elongata Q. & G. 

PatsUoida elongata Q. a G., Voy. ** Astrolabe,"' Zool,, vol. 3, p. 358, pi. 71, f. 12-14, 
1884 : Hedley, Jour. Roy. Soc. W. Aust., vol. 1, p. 35, 1916. Acmaea 
elongata (Q. &; G.) : Pilsbry, Man. Conch., vol. 18, p. 59, pi. 87, f. 86, 87, 1891. 

This species does not appear to have been collected since its discovery, 
nor is there anything in the description to separate if from the young of 
N, septiformis, 

Acmaea subundulata Angas, 

Acmaea subundulata Angas, Proc. Zool. Soc., 1865, p. 155 (Port Lincoln, H. Aust.). 
Tsetura subundulata Angas, Proc. Zool. Soc., 1867, p. 220. Acmaea subundu* 
lata Angas : Pilsbry, Man. Conch., vol. 18, p. 57, 1891 : Veroo, Trans. Roy. 
Soc. 8. Aust., vol. 80, p. 214, 1906 ; vol. 86, pp. 185, 189, 1912. PateUoida 
subundulata (Angas) : Hedley, Jour. Roy. Soc. W. Aust., vol. 1, p. 86, 1916 f 
irodale, Proc. Itnn. Soe. N.S.W., vol. 49, p. 236, 1924. 

I know nothing of this species, and Iredale’a note does not help to 
establish its validity. It has oeen recorded by Veroo from several ^uth 
Australian localities. The specimens were identified from Angas’s ** types,” 
but Iredale states that the three shells marked types belong to as many 
species, I suspect it to be a form of Notoacmea septiformis. 
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Mr. J. R. Le B. Tomlin, to whom I applied for information on the type 
of subundnlatOj state43 that “ there are two lots in the British Museum marked 
‘ type,' a two and a one. The one is the reel type. Anterior slope steep. 
Interior bluish-white except the margin, which is narrowly and sharply 
coloured light brown with about 30 regular dark flecks ; spatula well defined. 
No ribs outside; the shell is practically smooth. Outside if is a sort of 
mottled yellowish.** 


m 

Notoacmea (Notoacmea) petterdi (Tenison -Woods). (Text-tig. E.) 

Acmam peUmii Tenison- Woods, Pron. Boy. Soc. Tati.. 187U, p. 155, 1877 (north 
west coast of Tasmania ; type in Tasmanian Museum) : Pilsbry, Man, 
Conch., vol. 13, p. 54, 1891. Nohjacmea petterdi (Tonison- Woods) : Iredale, 
Proc. Linn. Soc. S.S.W.. vol. 49, p. 235, 1924. Teciura aeptijformitf (not 
Q. St O.) : An^as, Proc. Zool. Snc.. p. 220, 18(>7. 

Specimens from Sydney have, through the kindness of Mr. Clive Lord, 
been compared with the type. 

Description of specimens from Coogee, New South W ales : Shell broadly 
elliptical, moderately high, posterior slope arched, anterior also slightly 
convex, very steep. Apex in anterior fourth, sharp-pointed. Surface 
ornamented with about 28 fine radiating threads extending from aj)px to 
margin, interspaces several times broader than the ribs, smooth, with 
concentive growth-lines. 'Colour creamy white with about 40 light-brown 
radiating bands. Inside smooth, shining ; the spatula brown, dark and 
light blotchy, ill-defined ; surrounding the spatula it is bluish-white : margin 
broad, yellowish- brown banded with dark brown. Length, 24 mm, ; breadth, 
21*5 mm. ; height, 9*5 mm. 

In young shells the inside coloration, especially of exposed eroded 
specimens, is usually fairly dark, sometimes there being none, of the bluish- 
white present ; the outside also may be of a uniform brown colour except 
where erosion makes it a lighter shade. In half-grown shells there is often 
a good deal of brown inside with only a narrow band of bluish-white developed 
around the spatula. The bluish-white colour is always present in adult 
shells, and is accompanied by a thickening of the shell. The margin, 
however, always remains thin and sharp. 

Radula of specimen from Port Jackson : Centrals with long bases, 
approximating towards the anterior end. and with long pointed brown 
cusps pointing directly outwards. Inner laterals small with triangular 
pointed brown cusps pointing towards outer edge of ribbon. Outer laterals 
short with broad brown obtuse cusps pointing towards centre. 

Notoacmea petterdi bears a superficial resemblance to N. pileopsis of 
New Zealand, especially in its inside coloration. In shape and sculpture, 
however, it is quite different, and easily distinguished from every other 
Australian or New Zealand species. 

Bionomics.— Notoactnea petterdi is abundant on rocks between tide- 
marks on the coast in the vicinity of Sydney. Small individuals occur in 
the barnacle association about half-tide, but the largest occur in the 
Cdlana belt above this. These shells are often much eroded. Near high- 
tide mark in sheltered spots small well-preserved light-coloured shells occur 
with Siphonaria and Tectariits. 

Distribution.-- Tasmsknia : North-west coast. Victoria: Port Phillip, 
Mallacoota. New South Wales: Port Jackson, Newcastle, Queensland: 
Csloundra.^ 
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Subgenus Parvacmea Iredale. 

Pan^actnea (subg. of Notoacmea) Irodale, Trans. N.Z. Inst., vol. 47, 
p. 428, 1915 (type : Acmaea daedala Sutcr). 

Small shells, translucent, with usually a shelly deposit within. Aj>ex 
forward, anterior slope concave, posterior convex. Closely related to the 
subgenus Notoacmm^ differing mainly in size and in the texture of the shell. 

Notoacmea (Parvacmea) daedala (Suter). 

Acmaea flammea (not Q. &> (J.) : Hutton, Trans. M.Z. Irtst., vul. 15, p. 132, 1883 : 
J*roc. Linn. Soc. N.S.W., vol. 9. p. 373, 1884. Acmaea daexlala Suter, Proc. 
Mai. Soc., vol. 7, p. 328, pi. 27, f. 30-32, 1907 (Auckland Harbour ; type 
in Canterbury Museum) ; Man. N.Z. Moll., p. 07, pi. 5, f. 11, 1913 : Iredale, 
Trans. S.Z. Inst., vol, 40, p. 379, 1908: Bucknill, Sea-shells N.Z., p. 11, 
pi. 5, f. 9, 1924. 

A small species with a thin shell which cannot be confused with sny other 
species. It is allied to N. septijormis. The shell i.s elliptical, but the pro- 
portion of length to breadth varies, some shells being narrower than others. 
Posterior slope convex, anterior concave. Apex at about anterior fourth. 
There are microscopic radiating striae. (Colour distinctive, being greenish- 
yellow with light-brown radiating and anastomosing lines. The depth of 
colour varies. The interior may be the same, or there may be a bluish - 
white callus except at margin, which is brown- and yellow-rayed. The 
callus increases in thickness with age. It begins as a ring between spatula 
and margin. The radula-teeth are quite similar to those of Notoaenna 
pileopsis and N. septijormis, the centrals being long with the cusps pro- 
jecting and the inner laterals being larger than the outer. 

Bionomics . — Plentiful along the coast under stones between tides, usually 
in sheltered situations, as rock-pools. It is gregarious. 

Distribution.— Mangonni, Hauraki Gulf, Mount Maunganui, Gisborne, 
(’ook Strait, Picton, Greymouth, Waipara, Banks Peninsula, Shag Point, 
Otago Peninsula. 

Notoacmea (Parvacmea) subtilis (Suter). 

Acmaea daedala Suter var, sfibtUis Sutler, Proc. Mai. Soc., vol. 7, p. 324, pi. 27, 
f. 33, 1907 (between Little Barrier Island and Tiritiri, in 20 fathoms ; type 
in Wanganui Museum) ; Man. N.Z. Moll., p. 68. pi. 6, f. 12, 1913. 

Shell fragile and transparent, whitish with radiate narrow brown lines. 
This is apparently a deep-water form with the ususl characteristics of a thin 
and light coloured shell. 

Distribution. — Hauraki Gulf, 10-20 fathoms (Suter) ; Awanui Bay, 
12 fathoms. 

Notoacmea (Parvacmea) nukumaruensis n. sp. (Plate 99, fig. 3.) 

Description of type specimen (in Mr. H. J. Finlay’s collection) : Shell 
small, opaque, base elliptical, apex about anterior fourth, anterior slope 
8trai{[ht, posterior slope falling away at first gradually then steeper towards 
margin. In region of apex the outer layer of shell is missing, elsewhere it 
is smooth except for concentric growth-lines. Shell white with about 
25 radiating brown bands on lower portion. On posterior slope a few of 
these bands anastomose. Length, 4 mm. ; breadth, 3 mm. ; height, 2 mm. 

Locality. — ^Nukumaru, north of Wanganui, in beds of Pliocene age. 
Besides the type specimen, two smaller shells were collected. 
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Notoacmea nukumaruensis is closely allied to N, daedola and N, subtilis. 
Possibly it is the species recorded from the Pliocene of Wanganui and Petane 
by Hutton under the name of Aoimea flammea (Madeay Mem. Vol.y p. 73, 
1893). 


Notoacmea (Parvacmea) helmsi (Smith). (Text-fig. F.) 

Aciima helmsi Smith, Proc, Mai. /S’oc., vol. 1. p. 58, pi. 7, f. 4, 5, 1894 (Greymouth ; 
type in British Museum) : Suter, Proc. Mai. Soc., vol. 7, p. 324, 1907 ; Man. 
N.Z. Mott., p. 69, pi. 7, f. 3, 1913 : BuokniU, Sea^ahdU N.Z., p. 12, pi. 5. 
f. 8, 1924. Notoacmea helmsi (Smith) : Iredaie, Trans. N.Z. Inst., vol. 47. 
p. 428, 1916. .4cfnaea jxirviconoidea Suter var. leucotna Suter, Proc. Mai. 
Soc., vol. 7, p. 322, 1907 (Heathcote Estuary ; type in Wanganui Museum) ; 
Man. N.Z. Moll.^ p. 70, 1913. Acmaea scapha Suter. Proc. Mai. 8oc., vol. 7, 
p. 324, pi. 27, f. 34, 35, 1907 (Dunedin ; type in Wanganui Museum) ; Man. 
N.Z. Moll, p. 72. pi. 5, f. 16, 1913. Acmaea septiformis (not Q. Sc G.) : 
Suter, Man. N.Z. Moll., p. 72, 1913 (in part ; Suter’s septiformis is a mixture 
of three species). 

Notoacmea helmsi is a small species with a thin conical shell. Base 
broadly elliptical, almost orbicular, to narrow - oblong. Shell may be 
elevated or moderately depressed ; apex subcentral or about anterior 
fourth. Upper surface dull, smooth. Margin sharp, interior shining. 
Outside of most ornamental specimens is greenish-brown with 30 to 40 
radiating dark lines. Inside spatula is brown with a lighter centre ; muscle- 
scar greenish with dark border ; outside this is a broad greenish-white 
band ; margin dark brown with light spots along edge. Lighter specimens 
are found. In some the outside is creamy white but inside is marked like 
the normal specimens, only paler ; in others the outside is yellowish-white 
and the inside greenish-white surrounded by whit/e with the margin yellow. 
On these light-coloured specimens was founded Suter's variety hucoma. 
They are, however, merely colour-variants of no taxonomic value. Very 
young specimens have the shell entirely brown. Ap})arently the colour- 
bands are not developed until the shell is 2-3 mm. in length. 

The outline of base of shell is very variable. A shell from Heathcote 
Estuary is 10»8 X 9*8 mm. Two shelb from Tauranga are 6*3 x 4*7 ram. 
and 5*6 x 3*3 mm. re.spectively. In this last specimen the sides are 
parallel. The type of Acmaea scapha is a young shell with parallel sides, 
and without the colour-rays developed. It differs only from the ordinary 
young ones in having the sides straight instead of curved. 

Badula of specimen from Wellington Harbour : Centrals long with short 
recurved cusps, approximating towards the tips. Laterals in two pairs 
near the centre of the dental ribbon, short with small cusps. 

Bionomics. — Notoacmea helmsi is found on stones, shells, Zostera leaves, 
and other objects on mud-flats between tide-marks in harbours and 
estuaries. like all shells found in such situations, the apex and sometimes 
almost the whole of the outer surface are eroded. The narrow shells are 
probably epharmonic variations associated with life on stems of algae and 
leaves of Zostera. I have recorded Notoacmea scapha growing on Zostera 
leaves in Tauranga Harbour (Trans, N,Z, Inst.^ vol. 44, p. 543, 1923). 
These shells were narrow but with sides not quite so straight as the type 
of Acmaea scapha with which they were compared. Narrow forms of 
Acmaea growing on Zostera and algae have been recorded for northern 
species thus Pilsbry (Afan. Conch,, vol. 13, 1891) mentions A, depiota 
and A. driartgutaris. 




4 

Fio. 1. — Ohinam^mta htterofnorphti Oliver. Fio, 5. — N. corrom Oliver. 

Fig. 2. — Kataaemaa pUeop&is ccUanoides Fig. 6. — N. aUa Oliver. 

^ OUver. Fio. 7.— AT. badia OHver. 

m. 8.-3^. nmkHwarMnaia Oliver. Fig. 8.— .V. aoopulina Oliver. 

Fig. 4. — N, vireaema Oliver, 
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Doubtless Bay; Auckland, Tauranga, Wellington, Lyttel- 
ton, and Otago Harbours ; Heathcote Estuary ; Porirua Harbour, Blind 
Bay (8uter) ; Picton (Buoknill). 

Notoacmea (Parvacmea) virescens ii. sp. (Plate 99, fig. 4.) 

Description of type 8j)ecimen from Kekerangu (type in Dominion 
Museum) : Shell depressed, apex anterior, anterior slope slightly concave, 
posterior slope slightly convex, smooth. Brownish- black with 32 radiating 
bluish-grey lines, several of them not reaching the margin. Int-erior 
greenish-white, the margin dark brown, banded along extreme edge with 
yellow rays. Anterior end of spatula pale green ; an irregular brown 
blotch at apex (probably due to external erosion). Region outside muscle- 
scar slightly calloused. Length, 8*5 mm. ; breadth, 7 mm. ; height, 3 ram. 

Range of variation : In young shells the colour-pattern of the apical 
region is best developed, and is then seen to consist of regularly anastomosing 
reddish-brown lines, radiate in the marginal region. The lighter rays are 
often distinctly greenish. In young shells all the light* rays reach the 
margin, in adult shells many do not. The general colour darkens as the 
shell grows. 

N. vi/resevns is allied to N. hehmi, but differs in its smaller size, narrower 
outline, and narrower and more regular o^olour-bancls reaching to the apex 
in young shells. It also approaches N, tlaedala, but is a larger, heavier 
shell, with different coloration. 

Biofiornics , — Living on intertidal rocks on the coast. 

Distribution. — New Zealand : Kekerangu, on grey marls ; Tiinaru. 

Bubgenus Conaomea n. subg. 

Small shells, conoidal or conical, generally elevated with all slopes more 
or less convex. No internal porcellaneous layer. Ty|^ : Acmaea parvi- 
comided Suter. 

Notoacmea (Conacmea) parviconoidea (Suter). 

Acmaea conoidea (not Q. & G.) ; Hutton, Tram. N.Z. Imt.^ vol. 15, pp. 127, 132, 
pi. 15, f. K, 1883; Proc. Linn. Soc. N.S.W., vol. 9, p. 373. 1884. Aenuua 
parviconoidea 8uter, Proc. Mai. Soc., vol. 7, p. 321, pi. 27, f. 22-25, 1907 
(Sumner ; type in Canterbury Museum) : Irtniale, Trans. K.Z. Inst., vol. 40. 
p. 378, 1908 : Suter, Man. N.Z. Moll., p. 69, pi. 5, f. 13, 1913 : Bueknm, 
Sea-shells N.Z.. p. 12, pi. 6. f. 4, 1924. Acmaeti parviconoidea Suter var. 
nigrostella vSuter, Proc. Mol. Soc., vol. 7. p. ,322, pi. 27, f. 20-29. 1907 (Titahi 
Bay ; type in Wanganui Museum) ; Man. N.Z. Moll., p. 70, pi. 5, f. 14, 1913. 

In reviewing the New Zealand Acniaeidae, Huter (Proc. Mai. Soc., vol. 7, 
p. 322) pointed out that the New Zealand specie^s was distinct from the 
Australian one described by Quoy and Gaimard as Pafdloida comidm, 
but at the same time he stated that he had specimens from Tasmania 
corresponding exactly with A. parviconoidea. The position was thus left 
in a confused state. 

Notoacmea parviconoidea occurs in two rather distinct growth-stages. 
What I regard as the normal adult form of the sj^cies has apex almut 
anterior third, anterior slope straight below but with apex advancing a 
little above, and posterior slope very sUghtly convex. It is generally a 
light-coloured shell with dark-brown radiating bands. In some shells these 
form a stellate pattern of fewer rays, often with a purplish tinge, in the 
apical portion of the shell. Young shells showing the coloured radiating 

19— Trami. 
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rays correspond with Suter’s variety nigrostcUa, but are in my opinion 
merely colour variations of no taxonomic importance. NigrosteUa^ however, 
is the only name that has been applied to the ordinary form of the shell. 
The other growth*stage has both posterior and anterior slopes convex, 
jHMterior more so than anterior, and apex advancers a little in front of 
curve of anterior slope. The colour of this form is usually a uniform 
black, or there may be a few light radiating bands. The t 3 rpe of Suter s 
pannconoidea belongs to this dark-coloured stage. 

The relationship between these forms can be observed in good series 
from almost any loc>ality. The dark (parviconoidea) is the young state. In 
certain situations, as on shells of Mytilus, it persists in this form throughout 
life, but on rocks it usually quickly changes to the light-coloured (nigrosieUa) 
form. Sometimes the change is very abrupt, and a dark convex form 
appears seated on a light straight-sided shell. Such shells are frequent 
on the piles of the pier at New Brighton, and it was through these that the 
relationship of the two forms was discovered. 

Most of the shells included by Suter in his nigrostdla are bleached 
specimens, white with traces of the stellate pattern remaining. In this 
state they look so distinct that they were not recognized as being the young 
of the ordinary rock form. 

The radula has the centrals long with projecting pointed cusps. The 
inner laterals are shorter than the centrals but the cusps project in a similar 
way. The outer laterals are small. 

Bionomics. — Notoacmea parvicotwidea occurs abundantly throughout 
New Zealand in the intertidal belt, being especially comn)on in the upper 
half. It is found in the most exposed situations and also within the shelter 
of harbours. On the shells of Mytilus phnulalus and Modiolus pulex it occurs 
in the dark {parviconoidea) form. A proportion of the shells have light 
colour-bands, which, however, are generally absent on the posterior section 
of the shell. On rock-surfaces the shells are generally of the light-coloured, 
or nigrosteUa, type with the apical portion much eroded. In this state 
they are almost indistinguishable from shells of Notoacmexi scojmlina. The 
animals, however, are easily recognized, that of soopulina being yellow, 
while pannconoidea is nearly white. 

Distribution, — New Zealand : from Maunganui Bluff and Doubtless Bay 
southwards to Grejmiouth and Otago Peninsula ; Little Barrier Island, 
Great Barrier Island ; Chatham Island (Suter). 

Notoacmea (Conacmea) corrosa n. sp. (Plate 99, fig. 5, and text-iig. G.) 

Acmaea conoidea (not Q. a 0.) : Tension -Woods, Pror. Hoy, 8oc, Toe., 1877, 
p. 45, 1878 ; May, Checklist Moll. Tas., p. 46, pi. 22, f. 4, 1921. 

Description of t^e specimen : Shell conical, high, apex subcentral, 
anterior and posterior slopes convex, thin, margin sharp. With the 
exception of a narrow strip along margin the whole of exterior is eroded. 
Where not eroded surface is smooth but dull. Colour of eroded surface 
blotchy gre 3 dsh and brown; of uneroded, brownish - black. Interior 
brownish, muscular impression lighter, margin jet-black. Contour of base 
elliptical, slightly narrowed in front, and with straight sides. Length, 
8*5 mm. ; broadth, 6*5 mm. ; height, 5 mm. Type collected at Blackmans 
Bay, Derwent Estuary, Tasmania, and deposited in the Dominion Museum, 
Wellinjjton.^ 

Variations from type : There is little variation in the shape of the shell. 
Some are a little broader in proportion to length and some are more 
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elevated than others. Uncorroded apices are only to be found in very 
young specimens. The outside is sometimes marked by a few radiating 
light bands, usually a broad one at each outer posterior angle, and others 
may be present. The interior is usually darker than in the type ; often it 
is entirely black except for the muscular impression, which is whitish. 
Light colour-bands on the outside show on the inside as yellowish bands 
at the margin. 

Radula : Centrals approximate, long, with long pointed recurved cusps. 
Inner laterals as wide as the centrals and with long pointed cusps. Outer 
laterals small with pointed cusps. 

In the Derwent Estuary Notmomea corrosa lives on rocks 
from about half-tide to high-tide mark. It is found in the Mytilus 
planuUUus association and in the association of small-shelled animals above 
it. Like all shelled animals regularly exjiosed to the atmosphere, the 
exterior of the shell is more or less eroded. In adult specimens there is 
only a narrow margin of uneroded surface. 

Distribution. — Tasmania. 

Notoacmea (Conacmea) alta n. sp. (Plate 99, hg. 6.) 

Acmaea conoidea (not Q. & (i.) : Pritchard and Gatliff, Proc. Roy. Soc. Vir., 
vol. IS, p. 105, 100.‘< : Veroo, Trans. Boy. Soc. 8. Au/tt.^ vol. SO, p. 214, 100(». 

Description of type specimen from South Australia (in Dominion Museum) : 
Shell conical, elevated, apex subcentral, acute, anterior slope nearly straight, 
posterior slope regularly arched. Margin sharp, plane of base arched. Shell 
smooth, with concentric growth-lines. Black with 18 pale-green bands 
radiating from apex ; colour-bands show in interior. Length, (> mm. : 
breadth, 5 mm. ; height. 4 mm. 

In radula centrals have long bases and long pointed projecting cusps, 
inner laterals have large blunt cusps and outer laterals are small. 

Distribution. — South Australia: Port Macdonnell (Verco). Victoria: 
Barwon Hoads, Port Phillip, Cape Otway (Pritchard and Gatliff). 

The only specimen of this species that I have seen was sent by Mr. C. J. 
Gabriel, with the locality “ ^uth Australia.'* In its elevated form and 
radiate colour-bands it bears some resemblance to Quoy and Gaimard’s 
PatMoida comidea, hence I quote the above references and localities as 
referring to it. It recalls the juvenile form N. panyi conoidea found on 
Mytihis shells. 


^ Subgenus Thalassacmea n. subg. 

Shell thin, depressed, orbicular, apex central. Colour uniformly dark. 
Inner lateral teeth very broad. Type : Notoacmea badia Oliver. 

Notoacmea (Thalassacmea) badia n. sp. (Plate 99, fig. 7 ; and text-fig. H.) 

Description of t)rpe specimen : Collected at St. Clair, Dunedin, in rook- 
pool between tide-marks. Type in Dominion Museum, Wellington. Shell 
broadly elliptical, depressed, apex about anterior fourth, posterior slope 
convex, steep towards margin, anterior slope convex, steep. Apical portion 
eroded, lower portion slightly roughened. Brbded portion light-coloured, 
remainder piirplish-brown, inside shining, dark brown, region of spatula 
lighter but vaiigated with darker marldnga corresponding with eroded 
areas outside. Length, 10-5 mm. ; breadth, 9 mm. ; height, 3-5 mm. 

19 * 
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All the shells collected are uniform in shape and colour with the type. 
The species resembles N, heimsi^ but is more depressed and bears no 
radiatiiig colour-bands. The radula, however, is quite difierent. The 
centrals approximate at base, cusps blunt -pointed, inner ed^?iis straighter 
than outer, horn*oolour with black edges. Inin.T laterals as broad as high, 
round at ends, distance between base about half width of base of a tooth, 
horn-colour with black margin. Outer laterals v(*rv small, blunt-pointed, 
horn-colour with blackish tip. 

BionomicR , — Found only in roc.k-pools low down in the intertidal belt, 
where it is fairly common. The greater |x>rtion of the outside of the shell 
is eroded. 

DiRtrilmtion- St Clair, Dunedin. 

Subgenus Suhacmea n. subg. 

Shell conical, apex forward, regularly ribbed. Ctenerally light-coloured 
with dark rays. Teeth nearly uniform in size with the inner laterals in 
advance of the o\iter. Type : Notoaemm Rcopulina Oliver. 

Notoacmea (Subacmea) scopulina n. sp. (Plate 99, hg. 8 ; and text-fig. 1.) 

Actnaea septiformis (not Q. & CJ.) : Bueknill, Sm^aheUa j». 13, pi. 6. f. .*<. 1924. 

Description of type specimen : Shell somewhat depressed, apex at aiit/erior 
third, posterior and anterior slopes convex. Base ovoid-elliptical, sides 
tapering towards anterior end which is narrower. About 30 low radiating 
ribs. Colour of ribs white, interspaces black. Interior smooth and shining, 
bluish-white faintly rayed with dark lines corresponding to interspaces 
between ribs. A few dark-brown blotches near apex corresponding with 
eroded portions on outside. Margin striped with dark brown and white. 
Length, 16 mm. ; breadth, 12 mm. ; height, 4-5 mm. Type from Motutara, 
west coast of Auckland (in the Dominion Museum). 

Variations from type (Motutara specimens) : Shape of shell fairly 
constant. Smaller shells narrow-elli]>tical, larger ones regularly elliptical 
(that is, not narrowing much in front). A few specimens are moderately 
elevated. In the larger specimens ribs increase by interpolation to about 44). 
There is considerable variation in the coloration of the interior. A bluish- 
white tinge is evident in most specimens. Dark-brown blotches are few 
or many according to the amount of erosion on outside. There is 
usually a dark-brown or blackish band within margin, which always shows 
alternate black and white rays. A characteristic feature are white radiating 
rays on darker bluish background. Largest sjjecimen — length, 19 mm. ; 
breadth, 15 mm. ; height, 5 mm. 

Specimens similar to those from Motutara come from ('harleston, on 
the west coast of the South Island. 

1 have associated with the Motutara specimens in the present species 
a form common on intertidal rocks at Lyall Bay and St. Olair. They have 
about 25 ribs showing only at ma^in, the remainder of surface being eroded. 
Interior bluish or brownish white with dark blotches corresponding to 
eroded areas on outside. There is a submarginal dark band, outside which 
are the alternating black and white rays of margin. Len^h, 10-12 mm. 
These specimens present an appearance somewhat different from the 
majority of the Motutara specimens, but this is apparently due to the 
difference of habitat, and to the fact that the Motutara specimens are for 
the most part covered with Melobesia, Clean eroded specimens from both 
localities closely resemble one another, and appear to me to be ooBSpecific. 
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The radula of the Motutara specimeiia has two broad short, centrals 
Approximating in the middle line and with broad recurved cusps. The 
laterals, of which there are two pairs, the posterior slightly more divergent 
than the anterior, which are separated by a distance equal to about half 
th(* width of the cusps, have broad cusps. .\11 the teeth are thus of 
apj)roxinmtely the same size. 

Bimfomica. Mr. A. W. B. Powell, who collected the Motutara specimens, 
describes the habitat as “ on jierpendicular rock, high up but exposed to 
th(‘ fullest force of the waves at high water.” Most of the shells are covered 
with Mehhesia, which protects them from erosion. When clean they are 
deeply eroded over the upper half. 

At Lyall Bay Nofoacme/i scopulina is found associated with N. parm- 
4iomi(lea on rocks in the Porphyra and Chammaipho associations in the^ 
mid-tide belt. They an* clean, but deeply eroded except near margin. 

DistrihulioH. - New Zealand : Motutara, Charleston, Lyall Bav, St. 
Clair. 

Bucknill records A. srpfifortnis from Chicken Island, Dunedin, Auckland 
and Campbell Islands. 

Kotoacmea corrodenda (May). 

l*tileHoida rorrinlevda May, /Vof. Hotf. Sttc. Thr., UM9, p. pi. 17, f. 24. HI20 
(Fn^lf'rir Henry Bay, TaBmania). 

Nofo(wttiea cormJmda is distinguished by its rather depressed form, 
with apex in anterior third, and the numerous (20 to 40) low radiating 
ribs. Apex usually eroded. Ribs white, and interspaces between them at 
margin black. In interior s})atula is brown with white border. Outside 
the muscle-impression is a light- or dark-brown band, margin banded black 
and whit.e, the white corresponding to ribs. Radula has centrals with long 
bases and long projecting sharp-pointed cusps. The inner laterals have 
short bases and projecting })ointed cusps shorter tlian the centrals. The 
outer laterals are small. The radula is thus essentially similar to that of 
Notvactnea pileopsis. 

Notoacmea corroiletidn is closely related to the New Zealand species 
N. scopulhia, differing j)rincipally in coloration, the white margined spatula 
being especially characteristic of corrodenda. 

Bionomics. — Notoacmea corrodenda is common in the Derwent Estuary, 
living with N. corrona and Chiazacmea flatmnea on intertidal rocks. It is 
found in the Mytilm plamilatus association and the open rock-association 
above it. The exterior is generally eroded over more than half the surface. 
May records this species on rocks about half-tide mark, asso(*iated with 
Siphonarm diemetienttifi. 

IHstribiif ion . — South-east Tasmania. 

Atalacmba Iredale. 

Atalacmea Iredale, Tram, N,Z. Inst.y vol. 47, p. 427, 1915. Type: 
Patella frayilis Sowerby. 

This genus includes but a single species, and is an extreme form, 
apparently developed in response to the particular conditions under which 
it livea. The shell is much depressed, being nearly flat, broadly elliptical, 
truncate in front, apex near anterior margin and directed forwards. 

The radula-teeth resemble those of Notoacmea pileopme. The centrals 
are long with long projecting sharp-pointed cusps. The inner laterals 
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have shorter bases but similar long sharp-pointed projecting cusps. Outer 
laterals small. 

Atalacmexi is apparently an ofishoot of Notmemm, and is distinguished 
by its extraordinary shell. 

Atalacmea fragilis (Sowe-rby). 

PcUdla fragilis Chemnitz,* Conch, 6'a6., vol. 11, f. 1921, 1290: So\verb\, Centra 
Shells, Patella, pi. 140, f. 0, 1823. Patella unguis-almae liemon. To?/. 
** CoquiUe,** Zod,, vol. 2, p. 420, 1830. Arnmea unguis alume (Lesson): 
Odhner, Vid. Medd. Dansk, Nat, For,, Bd. 77, p. 10, 1924. Patelln solandri 
CedenBO, Tas, Jour, Sci., vol. 2, p. 226, 1844 (Tokomaru) ; Trans. N.Z. Inst., 
vol. 14, p. 168, 1882. PaieUoida fragilis (Chemnitz) : Q. & G., Voy. “ Astrolahe,'" 
Zool., vol. 3, p. 351, pi. 71, f. 28-30, 1834 : Desh. & Edw., Lam. Anim. s. 
Vert., ed. 2, vol. 7. p. 662, 1836. Tectura fragilis (Chenmitz) : Hutton, 
Cat. Mar. Moll. N,Z„ p. 43, 1873 : von Martens, Crit, List Moll. N.Z., p. 35, 
1873. Acmaea fragilis (Chemnitz): Hutton, Man. N.Z, Moll,, p. 88, 1880; 
Proc. Linn, Soc, N,S.W., vol. 9, p. 374, 1884 : Pilsbry, Mati, Conch., vol. 13, 
p. 59, pi. 37, f. 14, 16, 1891 : Suter, Proc. Mai, Soc., vol. 7, p. 317, pi. 27, 
f. 11 (dentition), 1907 ; Man, N.Z, Moll,, p. 68, p. 7, f. 2, 1913 : Bueknill 
Sea-sheUs N,Z,, p. 12, pi. 5, I. 5, 1924. Atalacmea fragilis (ISowerby) : 
Tredale, Proc, Linn. Soc, N.S.W,, vol. 49, p. 238, 1924. 

In the extremely depressed almost flat form this species is quite unlike 
any other. I have found no variation in the species. Outside, shell is 
whitish concentrically banded with light brown ; inside there is a broad 
concentric green band and a green patch down centre, but the shell 
being translucent the green is visible from above and dominates colour of 
exterior. 

Bionomics,- This 8j)ecies occurs under stones between tide -marks, 
usually nearer low-tide mark. It almost invariably affects smooth stones, 
and when disturbed moves off at a fair speed. It is a gregarious species. 
The shells are always cleiin. 

Distribution, — Tom Bowling Bay, Little Barrier Island, Tarangu Island, 
Whangarei Heads, Hauraki Gulf, Slipper Island, Tauranga, Maria Peninsula, 
Cook Strait, Banks Peninsula, Shag Point, Tokomaru ((-olenso), (^hatham 
Islands (Suter), Stewart Island. 
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New Zealand Mollusca : No. 3. 

By Marjorie K. Mestayer, Dominiou Museum. 

] Rmd Infore the Wellington Phihuntphical Society, 22n(f Ortofter, 1U24 : received by Editor^ 
32st December, 1024 ; iesited separately, 6th May, 1i)20.] 

Plates 100, 101. 

The specimens dealt with are in the Dominion Museum collection. Two 
of them, PlaxipJwra zigzag (Hutton) and Pktxiphora avata (Hutton), though 
described in 1872, had never been adequately figured. Another old 
specimen is Callochiton kapitienstH n. sp., which had been identified by 
Hutton as Chiton mlcaius Quoy, and by 8uter as Chiton limans Sykes ; 
but Mr. Edwin Ashby, to whom the broken paratype was sent, said it was 
an undescribed Callochiton. 1 gratefully acknowledge Mr. Ashby’s kindness 
and help in identifying this and other species. Thanks are also due to 
Mr. W. R. B. Oliver for generous help and for his notes on the radulae of 
Callochiton emplmrus (Hutton), Macandrelhis oliveri n. sp., and Lorica 
haurakiensis Mestayer. Though I include figures of the radulae of 
these and of Acanthochiton foveauxensis and the var. kirki, I have not 
attempted to describe them ; the slides, however, are in the Dominion 
Museum. I am much indebted to Miss J. K. Allan for the care she has 
bestowed on the drawings. 

Callochiton empleurus (Hutton). (Plate 100, fig. 1.) 

The radula of this species has, I believe, never been figured, I am 
indebted to Mr. W. R. B. Oliver for this note : “ Median tooth narrowing 
distally, outer centrals with broad cusps. Laterals with a large black 
cusp ending in three strong points, the central one rounded, the outer ones 
sharp, pointed. Nine marginals with long cusps pointing inwards, outer 
}>avement-like, the outer row the largest.” 

Callochiton kapitiensis n. sp. (Plate 100, figs. 2~1.) 

Chiton sulcatMs Quoy, Trans. N.Z. Inst., vol. 4, p. 178, 1872. Chiton 
limans Sykes : Suter, Proc. Malac. Soc., vol. 2, p. 197. 

Sliell small, narrow-oval, side slopes very slightly convex, jugum acute, 
mucro median, 

Colour. — Shell whitish-brown, mantle reddish-brown. 

Sculpture.- — The head- valve, lateral areas, jugal area, and posterior 
two-thirds of tail-valve closely covered with very minute granules, clearly 
defined only under a strong hand-lens. Two concentric growth-lines clearly 
marked on all valves. Posterior margins of valves 1-7 finely denticulate. 
Under lens two other growth-lines can be seen on head-valve. Median 
valves- lateral areas strongly marked, pleural areas with 8 very narrow 
raised longitudinal ridges, interstices almut three or four times width of 
ridges. Posterior margins straight. Valves 6 and 7 of holotype badly 
broken on right side. Tail-valve — pleural areas ridged, mucro small, nearly 
central, posterior portion slightly concave. Girdle narrow, densely covered 
with small pillar-hke scales (Plate 100, fig. 4), in mottlings of red(fish-brown 
and white. 

Length, 9 mm. ; breadth, 5 mm. 

LocaUty.--Kapiti Island, Cook Strait. 

Holotype and one perfect and one imperfect |)aratypo in Dominion 
Museum. 
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Remarks. — The disarticulate remains of a paratype show that the 
insertion plates are narrow, head -valve with 15 or 16 very shallow slits, 
median valves 1 slit, and the interior bluish- white. A single imperfect 
valve in my collection, from Lyall Bay, is pink and white exteriorly, with 
the interior jugal are4i rosy pink 

Suter’s (5) inclusion of Chiton limans Sykes in the New Zealand fauna 
appears to have been based on the specimens in the Dominion Museum ; 
but his description does not at all fit these specimens from Kapiti Island, 
it being apparently Carpenter's MS. description — Pilsbry (7). In the Proc. 
Malac. Soc. (6), Chitmi limans is used by Sykes for a Port Pliillip shell so 
named in MS. by (Carpenter. This being so, and the New Zealand shell 
being radically different from C. limans Hykes, an Australian shell, 1 would 
suggest that C. limans Sykes should be struck out of the New Zealand 
fauna. 

The following note by Mr. Edwin Ashby is on the paratype, since 
disarticulated : — 

“ The specimen is in a much-damaged condition, half of the first four 
valves being missing. An examination under a hand-lens at once showed 
that it was a member of the genus Callochiton, for the girdle is clothed with 
the needle-like or rod-like scales so characteristic of that genus. The 
strong longitudinal ribbing of the pleural areas of the median valves places 
it as a near relative to the rare Australian CaUochiton mayi Ton*. Girdle — 
The girdle needles are much coarser than those of mayi^ although very similar 
in character. The shell is slightly more carinated than nmyi^ though the 
side slope is slightly rounded in both. The longitudinal ribbing in mnyi 
is flatter on the upper side, reminding one of weatherboarding, whereas 
in the specimen under examination the longitudinal ribs are true ribs, 
equally raised on either side, and are also subgranulose, very similar to the 
ribbing of Lorica cimolea. The lateral areas in this specimen from Kapiti 
are strongly raised and strongly toothed on the posterior margin, the area 
is convex, finely granulose with strong concentric growth-ridges ; wliere^as 
in mayi the lateral area is almost smooth, both the anterior and posterior 
margins raised, not toothed, slightly granulose only, making this area 
longitudinally concave, some growth-sulci are present. The anterior valve* 
in mayi is minutely subgranulose, whereas in the species under review it 
is markedly granulose with toothed margin. 

Since writing the above a living specimen of CaUochiton kapUimsis 
was obtained (in February, 1925), adhering to the under-surface of an 
Astrasa heliotropium (Martyn), which had got caught on a fisliing-line near 
Kapiti Island. It is slightly smaller than the holotype, which is an old 
specimen ; the present specimen was measured before being dried. 

Colour. — Shell light brown, the lower two-thirds of lateral areas of 
valves 3-5 dark brown ; tail-valve dark brown with a white stripe from 
mucro to margin. Girdle same colout as shell, faintly mottled with dark 
brown, with fine hair-like spicules scattered about it, and a very delicate 
fringe at the edge. 

Plaxiphora zigzag (Hutton). (Plate 1(X), fign. 5-6.) 

Tonicia zig-zag Hutton, 1872. 

As this and the following species have not hitherto been adequately 
figured^ I give drawings of the holotype. Hutton's description appears in 
Trans. N.Z. Inst., vol. 4, p. 180, 1872. 

For many years this species was merged with Plaxiphora oadata (Reeve), 
but Iredale (2) has recognized it as a distinct species. 



Tbamr. N.Z. Ittbt., Vol. 66. 


Flats 100. 




t >ri' 




■ ■■ 




;' ir * 

41^10.^ ■ .-.v 

LvS3'' 




/ < 


'.A, ^ 


-f'i 


y V ' 


^ '•'V^'yV , . v" " ■■ 

, •' ,v? ^ 

' . - ,'i 


4 ' v:t:;!' 




a;.* 






' c .' 


^ ■'. '#”3 


[J. A\ de/. 

Fig. 1. — Callochiton emphurus (Hutton) : radula. 

Fig. 2 . — Callochiton kapitienuls n. sp. : holutype. 

Fig. 3 . — Callochiton kapitienma n. «p. : lateral view. 

Fig. 4 . — CalloehUon kapitkn^ia n sp. : girdle 'flcales. 

Fio. 5. — Plaxiphora zigzag (Hutton) : holutype. 

Fig. 6. — Ptwdphora zigzag (Hutton) : lateral view. 

Fio. 7. — Plaxiphora ovata (Hutton) : holutype. 

Fig. 8. — Plaxiphora ovala (Hutton) : lateral view. 

Fio. 8. — AcanihoekUon fovaauxenais n. sp. : holutype. 

Fio. 10, — Aeantkochiton fovaauxensis n. sp. : lateral view. 

Fioe. Ill l2*‘^Acan$hochikin fotmtuxenais n. ep. : radula. 


Paa$ p. 444.) 





[J. K. Allan, dd. 

Fig. 1. — AcarUhoehUon foveawrensui kirki n. var. holotym. 

Fig. 2. — Acanthochiton faveauxenns kirki n. var. . lateral view. 

Fig. 3. — Acanihoekiion foveauxensh kirli n. var. : radula. 

Fio. ^^Afiantkoehiton /weatue^MU kirki n. var. : radula. 

Fig. 5. — MacandreUv* oliveri n. sp. : holotype. 

Fig. 6. — Maeandrdlu§ oliveri n. ap. holotype, lateral view. 

Fig. 7. — Maeandrdlhu olimri n. ep. paratype, lateral view . 

Fig. 8. — MaatndrtUus olivtri n. sp. . nolotype* radula. 

Fio. 9 . — MacandrtUAu olitnri n. ap. : holoty^, radula. 

Fig. 10.^ — Loriea hmwrakimm$ Meatayer : radula. 

Fig. ll^^DtntaUum namicki n. ap. : holotype. 

Fig. 12. — Denkdivm maryneki n. ap. : holotype, tranaverae aeotion. 
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Plaxiphora ovata (Hnttoii). (Plate 100, tigs. 7, 8.) 

Aranthocha^tes ovcUus Hutton, 1872. 

Hutton’s description appears in Trans, N.Z, Inst.^ vol. 4, p. 182, 1872. 

Hiiter, in Man. N.Z. Moll., I9lt3, pp. ]079"80, places it as a s3monyni of 
P. egregia A. Adams, 1866, on Iredale’s authority (4); but in 1917 I sent 
.several specimens to Mr. Suter, and he confirmed my doubts as to its 
.specific identity, as his note following clearly states : — 

“ Before opening your box 1 looked over iny spirit specimens, and 
there I found one specimen of P. egregia 1 once, long ago, collected at New 
Brighton. Most certainly it is distinct from P. owUa. My specimen is 
larger than yours. The sculpture of the valves is almost exactly alike, 
l)ut the lateral-pleural areas I found to have 25-26 longitudinal riblets on 
each area, against about 2(» in P. ovata. The chief differences are in the 
outline of the shell, ratio of width to length, also that of the fourth or 
fifth intermediate should be stated. If you disarticulate a specimen of 
each you may find differences in the sinus, the sutural laminae, position 
of slits, &c. The radulae also may show differences.'’ 

Moreover, A. Adams notes “ unknown habitat,” though there are other 
specimens conspecific with it in the British Museum. 

I believe that P. eff regia A. Adams is the commoner species in New 
Zealand, but at ])reaent am decidedly of opinion that P. ovata (Hutton) 
.should be recognized as at least a readily separable variety, if not as a 
-distinct species. 

Acanthochiton foveauxensis n. ap. (Plate. 1(X), tigs. 9- 12.) 

A. ruhiginosm (Hutton), 1872: Man. N.Z. Moll.. 1913, p. 29. 

Shell oblong, small, surface granular, side 8lo}>es straight. 

Anterior valve- 5 indistinct radiate ribs, the granules on central rib 
larger than the others. Median valves — the centre of jiiguin smooth, 
with a narrow, triangular, longitudinally striate portion on either aide, 
iiatcral areas slightly raised, pleural and lateral areas closely covered 
with variable-sized granules. Valves subcarinate, beaked. Posterior valve 
small, mucro central, posterior slope lightly concave ; granules mostly 
smaller than on median valves. Mantle fleshy, 4 mm. in width before 
rlrying, with a dense covering of very fine spicules giving a silvery or golden 
sheen in some lights. On either side arc 7 sutural tufts of slightly larger 
bristles, and 4 in front of the head-valve. These bristles are very friable 
and it is rare to find a perfect tuft ; there is also a fringe of very fine 
spicules round the edge of the mantle, but the slightest friction destroys it. 

C'olour very variable ; in holotype, jugum reddish with triangular white 
stripe on either side, shading to deep purple nt edges. While wet the 
mantle was yellowish, rather darker round head-valve, irregularly blotched 
with purplish-brown, sutural tufts nearly surrounded by whitish patch. 

Fanafiow.s.— There is considerable variation in coloration in both shells 
and girdles, before drying. The ginlles mostly yellowish-brown with white 
spots round sutural tufts, and purplish blotches. On the valves the colour 
is extremely variable. While a purplish-pink is the predominant tone, the 
edges of some specimens are dark purple, with many of the granules green, 
and in a number of specimens the jugum of the second valve is bright 
orange. Occasionally a bright blue-green one is found. 

The jugal area of many specimens differs from the typical form in being 
finely granular rather than striate, the granules more crowded, and lateral 
areas less clearly defined. 
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Interior whiter with a large rose-pink patch in centre of valves 1-7^ 
tail-valve only showing a slight trace of colour. 

Insertion plates well developed, lateral valves with 1 slit, head- valve 
4 slits ; in tail-valve the number of slits very variable, mostly 4-7 ; but 
of a considerable number of specimens examined one had only 3, and another 
13 ; the teeth nearly vertical. Insertion plate narrow and uiarked between 
the slits by shallow grooves : the teeth on the head-valve are also grooved. 
Valve-callus well developed. Sinus well marked, lightly convex. 

Length, 15 mm. ; width, 13 mm. ; but the holotype is much contracted, 
and by no means the largest specimen. 

Locality. — Foveaux Strait, on the oyster-beds. 

Holotype in Dominion Museum. 

Acanthochiton foveauxensis var. kirki n. var. (Plate 101, tigs. 1~4.) 

In most particulars the foregoing description of the species applies 
equally to this variety, which seems to be sufficiently separable as a variety, 
and it gives me much pleasure to associate Professor H. B. Kirk’s name 
with this particularly pretty form, in grateful recognition of his unfailing 
kindness. 

Differences.-- The most easily seen difference is the more regular diagonal 
arrangement of the granules, clearly shown in Plate 101, fig. 1 ; also, these 
granules are rather square and flatter than in the species, less crowded, 
especially on the pleural areas, and slightly stnaller. Another frequent 
difference is coloration ; but this is not a constant feature, many having the 
colour of A . foveauxensis ; a considerable number have some or all the 
valves a deep old rose, and some show traces of light brown. The orange 
patch on the jugum also occurs. 

This variety is separated on the sculptural difference, which is found in 
very young as well as adult specimens. 

Length (holotype in Dominion Museum), 12 mm. ; width, 11 mm. A ooii' 
tracted specimen, of average size. 

Macandrellus oliveri n. sp. (Plate 101, figs. 5-9.) 

Shell narrow-oval, high-arched, suface dull, closely covered with small 
scale-like granules. 

Anterior valve with 5 low very indistinct radiating ribs, slightly beaked, 
granules on ribs very slightly larger than elsewhere. Median valves- 
jugum smooth between the numerous minute pits. Lateral areas raised. 
Valves beaked. Posterior valve small, mucro median, rather prominent, 
posterior portion sharply concave. Mantle broad, probably fleshy, 7 
sutural pores on each side, 4 in front of head -valve, which in life evidently 
had tufte of rather long bristles, also probably fine spicules all over the 
mantle. Interior insertion plates (from a parat^e) broad, rounded, but 
, dropping steeply down to the nearly straight sinus. Head-valve with 5 
slits, teeth alwut one-third total height of valve. Median valves 1 slit. 
Tail-valve 9 slits, of which the first and ninth are the most decided. 

Colour inside of valves a dirty ^enish-white, but another specimen 
pinkish-white. Externally the shell is a dull brown, slightly darker along 
the ridge. 

Length of holotype, 27 mm. ; width, 14 mm. (a dried specimen). 

Localities. — Coromandel Peninsula, Hauraki Gulf, 20 fathoms (type) ; 
Cape Kidnappers, Hawke’s Bay, 15-^ ^thorns. 

Named in honour of Mr. W. K. B. Oliver, who presented the holotype* 
and some paratypes to the Dominion Museum. 
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As shown in Plate 101, figs. 6, 7, there is some variation in the size of 
the granules. 

The size of the teeth on the head-valve and the character of the 
insertion plates of the median valve, with the overhanging macro on the 
tail- valve, have led me to place this species in MamndreUus, rather than 
in Acanthochitan^ where it was first placed. 

Its nearest ally is Macandrellus nmriae (Webster), which it closely 
resembles in sculpture and in the very peculiar tail-valve. 

For the accompanying note on the radula (Plate 101, tigs. 8, 9) I am 
indebted to Mr. Oliver : “ Median tooth narrow, outer centrals with a broad 
cutting-edge. Laterals large, with long bases and a broad black cusp with 
two long sharp pointed cutting-points. Inner marginals with dark-brown 
jHiintod cusps, the third much longer than the others ; outer marginals 
trapezoid.” 

Radula of Lorica haurakiensis Mestayer. (Plate 101, fig. 10.) \ 

Centrals expanded distally into wide curved cusps. Tjat/eral with a large 
black cusp terminated by a single strong sharp }X)int. Third marginal 
with a long pointed cusp; outer marginals oblong, increasing in size out- 
w^ards. 

Dentalium marwicki ii. sp. (Plate 101, figs. 11, 12.) 

Shell small, lightly curved, tapering. 

Sculpture. - 9 strong rounded ribs, which tend to become obsolete 
in old specimens. Anterior aperture thin, slightly oblique, the ribs only 
faintly marked int/ernally. Posterior orifice small, with a very thick wall. 

Length, 20 mm. ; breadth, 2*5 mm. 

Localities, — Castleclif! (lower bed). Pliocene (type). Recent specimens 
are found in dredgings from Manukau Harbour ; of! Oamaru, 50 fathoms ; 
Otago Heads, 60 fathoms (H. J. Finlay) ; Hen and Chickens Islands, 
25-^ fathoms ; Great Barrier Island, 110 fathoms (9). In this last 
record Dentalium mnum Hutton is recorded by Murdoch and Suter, but 
I have broken fragments of both species taken from a little sample of that 
j)articular dredging. 

Holot 3 pe in Dominion Museum. 

Retnarka , — In old specimens the aperture becomes almost circular. 
The number of ribs varies from 8 to 10 in individual specimens, the last 
number being apparently exceptional. 

This species is nearly allied to D, nanum Hutton, from which it is 
distinguished by its fewer and more rounded ribs. 

Named in honour of Dr. J. Marwick, of the Geological Survey, who was 
the first to recognize it as a new species, and in grateful acknowledgment 
of his unfailing idndness and help. 
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New Species of Recent Mollusca. 

By Albert E. Bko(»kks. 

[Head before the Aiirkhnid Jnstitvte, 25th Xoremher, 1924 : received ha Editor, 2Sth 
Korember, 1924: iesued eejtarately, 6th May. 1U2G.\ 

Plate 102. 


Vexillum Bolten, 179B, Mtis, BoUeu,, vol. 2, ]». 138. 

Vexillum antipodum n. .sp. (Pinto 102, fiu. I.) 

Shell small, fusiform, rutlior solid and axially costato, ochroous, handed 
with purple - black. Sculpture : all whorls except ])rotoconch distinctly 
axially costate between sutures, ('ostae sonu‘what broadly rounded, 
beginning on the lower edge of whorl-shoulders and hardly reaching the 
sutures ; there are also several moderately distant spiral lirae present on 
each wWl, in some cases extending over costae, stronger on lower half 
of body-whorl, where the ribs gradually become obsolete ; shoulders below 
sutures with 2 or 3 fine spiral cords, the whole shell finely sculjdured with 
axial growth-lines i neck of columella with 5-6 oblique fine ribs, the two 
upper separated from the others by a rather broad rounded groove. Proto- 
conch smooth, of li turns. Whorls 7, slightly angulatcd, with impressed 
sutures, outlines slightly convex, apex rounded, a little flattened above. 
Spire elevated, conical, very little higher than aperture. Aperture mode- 
rately narrow, oblique, nearly half height of shell, slightly angled above, 
with a short open almost straight canal somewhat crenulated on base 
owing to spiral ribs on neck of columella. Outer lip moderately rounded,, 
solid, margin sharp. Columella subvertical, with 4 plaits, the two lower 
oblique, closer together than upper ones, which are more widely separated,, 
and the top one nearly transverse ; a narrow groove divides plaits from 
neck-spirals. Colour: ground-colour ochreous-buff, with a broad purple- 
black band on the lower half of body-whorl, also a very narrow band of same 
shade immediately above suture of penultimate whorl and two })rete.ding 
it ; the upper whorls of a lighter shade without sutural bands ; protoconch 
flesh-coloured, base of columella orange. 

Diameter. 4*2 mm. ; height, 10 mm. Angle of spire, 70'^. 

Animal unknown. 

Holotype and two paratypesin author’s collection. 

HabUat, — Cooper’s Beach, Doubtless Bay (A. E. B.) ; type. 
obtained by Mr. W\ La Roche, of Auckland, in the same locality. 

Situation : Under loose boulders embedded in sand between tide-marks. 

This species is the finest yet discovered in New Zealand, and is apparently 
restricted to very narrow limits, and not at all common. It appears to 
more closely allied to V, 'fimatum Hutton than to any other New Zealand! 
species, but is at once distinguished by the conspicuous colour-bands. 
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Via, 1, — VtxiUum anUpodum n. sp. ; 4*2 x 10 mm, 
Fio. 2. — AnciUa cryBUUlina n. sp. ; 5*1 X 11*6 mm. 

2o. Operculum, highly magnified. 

Fio. 3.— •JUxsviZttonso iredalei n. sp. ; 1*5 x 2 mm. 
Fio. 4.-- ilrco aociella n. sp. ; 5 x 2*2 mm. 

40. Interior. 


Fsot p. 4$S,] 
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Anc‘ILLA Lamarck. 1799, Mem, Soc. Hist, Paris, p. 7U. 

Ancilla crystallina n. sp. (Plate 102, figs. 2, 2a.) 

Shell small, ovate - elongate, semitransparent, white. Spire conical, 
short, less tlian height of aiKirtuw;, ajx;x mucronately rounded, outlines 
nearly straight. Whorls apparently 6, evenly covered with enamel except 
portion of protoconch which consists of IJ turns, body- whorl gradually 
narrowly rounded towards base, of moderate size, outlines convex. Scul])- 
ture : spire very finely granulated, this feature extending to callus of up]3er 
})ortion of inner lip ; lower half of body-whorl with very fine distinct growth- 
lines crossed by equally fine spiral lirae, giving this portion of shell a finely 
decussated ap]>earance under an ordinary lens ; on upper portion of base 
there are two narrow grooves not widely separated, and another lower 
down. Sutures superficial, covered with enamel. Aperture oblique, high, 
rounded, angled and canaliculate above and below, convex on lower, concave 
on upper inner side. Base truncate and deeply notched. Outer lip sub- 
vertical, only slightly curved, thin and sharp : base rounded, with two minute 
projections at junction of up|)cr basal groove. Inner lip not broadly cal- 
loused below but widening out on up|)er portion and extending well on to 
spire. Ba.se of columella a little recurved, with a broad oj)en camil, neck 
obliquely plicated, with a solid callus pad at extremity. Fasciole broad 
and flat, separated from inner lip by a groove, shallow at the extremities 
but deepening in middle. Colour crystalline white with apex of spire light 
orange-chrome, sutures with narrow bands of almost pure white. In the 
type the dorsal t)ortion of shell a]»pear8 to be stained with iron oxide, but 
the paratypes do not show any trace of colour except at a]X‘x. Operculum 
thin, horny, transparent, tinged with yellow in centre, elongate, nucleus 
subapical, faintly sculptured with fine subcircular growth-lines, with a few 
prominent ones more distantly placed. There are also two distinct ridges 
beginning towards apex, inner one short, outer one a little lower, and con- 
tinuing parallel with the outer margin round base ; there is also a subcentral 
area somewhat thickened, with irregular markings. 

Diameter, 5'1 mm. ; height. 11 *6 mm. (type — large specimen): 4*4 x 
9*9 mm., 4 X 8*9 mm. (paratypes). Angle of spire, 64®. 

Animal unknown. 

Holotype and several paratypes in author’s collection. 

Habitat. — Russell, Bay of Islands (A. E. B.). 

Rituation : Dredged in 3-5 fathoms, bottom of fat mud. 

Three specimens were obtained alive and three dead : the dead specimens 
are chalky, without the coloured apex. In general outline this species 
resembles A. rnufronata, Sow. 


Lakvilitorina Pfeffer, 1886, Jahr. Anst. Hamburg, vol. 3, p. 81. 

Laevilitorina iredalei n. sp. (Plate 102, fig. 3.) 

Shell small, elongate, obliquely conical, light-horn-ooloured, shining 
beneath the coating of dirty brown. Epidermis thin, dull, easily removed. 
Sculpture consists of microscopic growth-lines only. Whorls 4.1, rather 
rapidly increasing, the last larger than all the others taken together, out- 
lines convex. Sutures impressed, margined. Protooonch of about 1 J turns, 
roundly flattened. Spire a little higher than aperture. Base rounded. 
Aperture broadly obliquely ovate, subangled above. Peristome continuous, 
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outer edge thin, inner margin thickened. Columella oblique, rounded, 
same colour as shell. Inner lip with thin callus. Umbilicus represented by 
a chink. Operculum homy, thin, transparent, with numerous transverse 
curved striae, crossed by longitidunal irregular curved fine ridges ; nucleus 
submarginaly of about 2 turns, and nearer the base. 

Diameter (major), l*5mm. ; height, 2 mm. Angle of spire, about 70''. 

Animal unknown. 

Holotype and several paraty})es in author s collection. 

Habitat . — Near Russell, Bay of Islands (A. E. R.). 

Situation : Under loose boulders, partly embedded in sand. 

I have very much pleasure in naming this small shell in honour of Mr. 
T. Iredale, for kind assistance rendered at various times. This S|)ecie8 is 
not common : only about a dozen specimens were obtained after several 
days* collecting on a stretch of coast half a mile long. 


Arca Idnne, 1758, SysU Nat., vol. 10, p. G93. 

Area sociella n. sp. (Plate 102, figs. 4, 4a.) 

Shell very small, subrhomboidal, equivalve, inequilateral, costatc. 
Anterior and posterior slopes rounded. Ligament long, narrow, extending 
well behind l^aks. Umbones prominent, beaks a little incurved, well 
separated and situated about anterior fourth. Anterior end short, obliquely 
rounded, posterior end larger ; dorsal margin angled behind, winged ; 
posterior margin obliquely descending, produced ; anterior margin with 
a few crenulations, and posterior broadly orenulated within, extending a 
short distance along ventral margins ; basal margins straight, ventral 
irregularly rounded. Sculpture consisting of radiating rounded costae, 
more distant anteriorly, crossed by close concentric narrow well-defined 
striae, which produce, especially on posterior portion, a bold nodulous 
sculpture. Colour light yellow-brown, interior pale cream, shining. Hinge- 
plate moderately wide, narrower in middle, and curved. Teeth small, 
oblique, situated on either side of beaks, slightly curved, not at all distinct. 
Adductor-soars unequal, anterior pyriform, posterior ovate and larger. 
FaDial line simple. Dorsal area from beaks towards the posterior margins 
rather deeply excavated on either side, being broadly rounded, leaving 
dorso-posterior margins of valves arcuate. 

Length, 5 mm. ; height, 2*2 mm. 

Holotjrpe and paratypes in author’s collection. 

HaWflrf.-— Near RusseU, Bav of Islands (A. E. B.) ; type : Doubtless Bay 
(A. E. B.) : Gieat Barrier Island (A. B. W. Powell). 

Situation : Living in small colonies attached to boulders partly embedded 
in sand. 

In sculpture this shell resembles A. metella Hedley, from Tasmania, but 
the contour of the two species differs considerably. 
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Descriptions of Six New Species and a New Genus of 
Gasteropod MoUusca from Northern New Zealand. 

By A. W. B. Powell. 

[Read before the Auchtand Inetitute, 26th November, 1924 ; reveimt by Editor, 22nd 
December, 1924 ; issued separately, 6th May, 1926. j 

Plates 103» 104. 

With the exception of the large and handsome Calliostoma, the species 
described in the following paper are of small size. For two remarkable 
Hissoids it has been found necessary to propose a new genus. Another 
genus and a subgenus new to the New Zealand fauna are also represented. 

The writer is indebted to Mr. R. A. Falla and Mr. W. La Roche for 
samples of shell-sand and dredgings, and to Mr. H. J. Finlay for permission 
to describe a species he also had separated out as new. 

Genus Calliostoma Swainson, Shdls and SheU-fieh, 1840, p. 351 

Type : Trochus zizyphinue L. 

Considerable variation in the sculpture of the common Calliostoma 
punctulatum is noticeable when large series are examined. The number of 
the ribs remains fairly constant, but their relative strengths vary. The 
majority of specimens collected from kelp and clean rocks have 7 prominent 
primary ribs, the remaining 5 forming interstital riblets of varied size. 
Specimens from muddy localities, however, are much paler in colour, and 
more finely and uniformly sculptured, due to the primary ribs becoming 
smaller, and the interstital riblets larger until they almost equal the former 
in strength. 

CaUiostoma punctulatum appears to be the direct ancestor of the new 
species described below. 

Calliostoma osbomei n. sp. (Plate 103, figs. 1, 2.) 

Shell acutely coaical, solid, imperforate. Outlines straight. Whorls 10 J, 
body- whorl angled* at periphery. Protoconch of 11 smooth and globular 
whorls. Second and third post-nuclcar whorls with 3 spiral ridges. 
A fourth spiral ridge develops at suture of fourth post-nuclear whorl, and 
during the next few whorls 2 more spirals are gained, with a maximum 
of 6 at the penultimate whorl. All spiral ridges conspicuously beaded. 
Interstitial riblets, when present, very faintly indicated ; absent in 
most specimens. Base convex, with lO-il spiral granular ridges. Axial 
sculpture consisting only of dense oblique growth-lines. Colour chestnut- 
brown, ridges dark brown with the granules cream or whitish. Suture 
not deep. Spire high, almost twice the height of aperture. Aperture 
rhomboidal, nacreous, and liratc within. Outer Hp thin. Basal lip 
thickened with a nacreous callus. Inner lip spreading over parietal wall 
as a thin transparent nacreous glaze. Columella oblique, arcuate, with a 
slight tubercle at base. Operculum horny, multispiral with central nucleus 
as in punctulatum but more closely coiled. 
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l)ianit‘t(T, 5*1 mm. ; height, 27*5 mm. Diameter, 33 mm. ; height, 
20 mm. (holotype). Diameter, 31 mm. ; height, 25 mm. Diameter, 
2H-5 mm. ; height, 21 mm. 

Hololype and tiiree paratypes in author's eolleetioii, Auckland. A num- 
ber of specimens in possession of residents of Great Barrier Island. 

Habitat . — Off (’ape Barrier, Great Barrier Island, in obout 27 fathoms ; 
some from the stomach of the common snapper, Pmjrofiomuii a u rat ns 
(Forster). Named in honour of Mr. V. Osborne, of Tryphena, who has 
collected the species on numerous occasions. 

This species is quite constant, and is easily distinguished from puactu- 
latum by the straight outlines, much taller spire, greater number of whorls, 
and different sculpture consisting of fewer })rimary ribs and with the 
interstitial riblets absent or only faintly indicated. (See Plate 103.) 

Genus Ltotlna Fischer, Man, de (Uwch.^ 1885, j). 831. 

Type : L. gerriUel Defrance. 

Liotina tryphenensis n. sp. (Text-figs. 4-6.) 

Shell small, almost flat above, rounded below and widely umbilicate. 
Whorls 3i, very rapidly increasing. Protoconch smooth, of 1 whorl. Post- 
nuclear whorls sculptured throughout with strong close and radiating 
striae. Body-whorl tricarinate. Two rounded spiral keels, one above 
and the other below periphery, are connected with heavy axial varices, 
nodulous where they join spiral keels. These varices are absent from 
greater part of dorsal area of body-whorl, but are again resumed just behind 
aperture. A third rounded spiral keel at periphery is noticeable where 
body-whorl is devoid of axial varices. Where crossed by these varices 
central keel is almost suppressed, and appears only as a convex space 
between upper and lower keels. Ten varices on body-whorl, two of which 
are behind aperture. .\ series of irregular axial basal ribs project as teeth 
into umbilicus. Suture impressed. Aperture circular with a smooth con- 
tinuous inner margin, strengthened by an interrupted heavy concentrically- 
striated outer lip, which terminates as a projection towards umbilicus. 
Umbilicus perspective, deep and wide. Operculum horny, concave, multi- 
spiral, with a central nucleus in the form of a small pit. Colour uniformly 
light brown. 

Diameter- major, 3-2 mm. ; minor, 2-5 mm. Height, 1*5 mm. 

Holotype and one paratype in author's collection, Auckland. 

Habitat. — Tryphena, Great Barrier Island, on under-side of stone at 
low water (coll. A. W. B. P., January, 1924). 

It was suggested to the writer by Mr. H. J. Finlay that possibly this 
sfiecies was identical with Suter’s Liotia mrata. Iredale considered both 
Liotia aolitaria and L. serrata of Suter juveniles of the genus Angaria (1). 
The first-mentioned species Miss Mestayer has proved to be the juvenile of 
Asirasa keliotropium (Martyn) (2). With regard to L. setraUi, one of Suter s 
figures (3) is undoubtedly that of an adult shell, having a variced mouth 
and other characters typical of Liotina. 

Both Mr. Finlay and the writer are of the opinion that serrata is here 
correctly placexl, and that Iredale was wrong in classing it as the juvenile 
of Angaria. 

As Suter’s figure of serrata is a poor one, and his description rather 
meagre, thfe differentiating characters between tryphenensis and serraUi are 
given below. 
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1. CaHiosUma ttsbornei n. sp. (paratype). 

2. Calli(Mtania oshornei n. htj. (holotyja*). 

2. Calliostonm punciulatum Martyn, Titirangi, Monukau Har?)Our (muddy iDcality), 

4. Callit}9ioma punctMlatum Martin, Reotahi, Whangarei Heads (on kelp). 

5. CallUistowt pHiwfulnlntti Martyii, Trypheiia, Creat Barrier Taland (on aeaweed). 


Fom p. m.] 
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The interrupted axial sculpture of (ryphenensts is (juite a distinctive 
feature. The hololype, measuring 3*2 v 2*5 > 1*5 mm., has 25 nodulous 
projections on the spire and body-whorls, 2 of which are just behind aper- 
ture. Major diameter of shell at commencement of denuded portion of 
body-whorl is 2 mm. The paratype, 2*9 x 2*1 x 1*25 mm., has 23 of the 
nodulous projections, 2 of which are behind aperture, as in holotype. 
Major diameter at commencement of denuded portion of body-whorl is 
1*5 mm. This shows that the interrupted sculpture is a permanent feature, 
the denuded portion occupying the same relative arj*a and position in 
specimens of different size. 

In L. serrata the projections or denticles are confined to periphery of the 
Hat whorls above, and are neither interrupted nor are they connected as in 
tryphevensift by axial varices with the lower carina. Also, tryphenensis is 
distinctly tricarinate, while serrata has only one rounded carina below and 
a sharp angle at periphery above, from which the denticles project. 

Miss Meatayer 8 Liotia saleii (4) would also be better placed in Liotina. 


Genus Promkrklina n. gen. 

T)rpe : Protnadina ci’oaaeaformis Powell. 

A Kissoid genus evolved from Meidina (5), having a differently sculptured 
protooonch, and remarkable basal characters superficially resembling Crossed. 
The three basal spirals of Merelina have in this genus resolved into a single 
strong basal plate arising from suture, just behind aperture, and terminating 
at base of peristome. The columella also differs from Merelina in being 
free and projecting below. The protoconch, spirally striate in Merelinay 
is in this genus sculptured with granular spiral ridges. The sculpture of 
the post-nuclear whorls, clathrate in MerelinOy differ also^ due to the axial 
ribs becoming obsolete, leaving the spiral sculpture as prominent keels. 
In the genotype sufficient of the axial ribs remain to render the spiral 
keels nodulous at the points of intersection, but in P. coronaldy the second 
species of the genus, the axial sculpture is entirely wanting. Protoconch 
and basal characters identical in both species, whicli differ so much from 
typical Merelina and all otlier known Rissoids that the author feels quite 
justified in pro)) 08 ing a new genus for these unique shells. 

Promerelina crosseaformis n. sp. (Text-iig. 2.) 

Shell very small, clathrate. Whorls 5J. Protoconch of li convex 
whorls, sculptured with 10 granular spiral ridges. Succeeding whorls with 
2 strong spiral ridges crossed by faint regularly-spaced axial ribs produced 
into nodules at points of intersection, A third smooth strong spiral ridge 
arises from suture just behind aperture and terminates at base of peristome. 
Columella vertical, with an indistinct fold above (which is more apparent- 
in the larger decollated Whangaroa specimen), free and projecting below. 
8uturc deep. Aperture oblique - oval. Peristome continuous, double on 
the outer edge from suture to base of columella, and produced at termination 
of the three spiral ridges. 

Height, 3 mm. ; diameter, 1*25 mm. 

Holotype in author’s collection, Auckland. 

Habitat , — Maro Tiri (Chicken Island), (type), in shell-sand (coll. R. A. 
Falla, December, 1923) ; Whangaroa — one specimen (coll. W. La Roche, 
February, 1924). 
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Promerelina coronata n. sp« 

Shell very small. Whorla 5^. Protoconch of convex whorls, 
sculptured with 10 spiral granular ridges. Succeeding whorls abruptly 
angled at periphery and produced into a smooth lobed lamellar ridge with 
an upward tilt. Whork smooth above but spirally striate below ridge. 
A deep spiral groove at periphery separates ridge from sculptured lower 
portion of whorls. Suture deep. Colour pale buff. Columella subvertical 
with an indistinct fold, free and projecting below. Aperture and basal 
characters similar to those of the foregoing species. A single strong spiral 
basal plate arises from suture just behind aperture and terminates at oase 
of peristome. Outer lip thickened and produced at termination of spiral 
ridge and basal plate. 

Height, 3 mm. ; diameter, 1*5 mm. 

Holotype in author’s collection, Auckland. 

Habitat , — Maro Tiri (Chicken Island), (type), in shell-sand (coll. R. A. 
Falla, December, 1923): Rangaunu Bay, in 12 fathoms (two imperfect 
specimens from dredgings by Mr. W. La Roche, May, 1924). 


Genus Turbonilla Risso, subgenus Turbonilla b. str.. Hist, Nat, Bur. 

Mei\, vol. 4, 1826, p. 224. 

Type : Turbotnlla typica Dali and Bartsch — T, plicaia Risso, 1826, 
Bull. 68, U,S, Nat. Mus, ; Dali and Bartsch, West American Pyramidellid 
Mollusks, p. 29. 

Turbonilla finlayi n. sp. (Plate 104.) 

Shell small, elongate - conical. Colour dull - white ; fresh spocimeiiB 
semitransparent, with a narrow opaque band immediately below suture, 
caused by base of preceding whorl showing through, giving the appearance 
of a margining of suture. Sculpture consisting of numerous close straight 
and flattish axial riblets with much narrower interstices ; those on upper 
whorls almost linear. Axial ribs continue right to base of body-whorl 
but become indistinct and mostly bifurcate after passing periphery. 
Interstices above periphery lightly channelled, grooves terminating abruptly 
at periphery. Axial ribs on body-whorl varying from 42 to 46 ; the holot 3 rpe 
has 44. Whorls 7, plus a sinistra! convoluted heterostrophe protoconch 
of 2 smooth whorls, with a lateral nucleus. Spire high, about 2| times 
height of aperture. Suture deep. Outlines of whorls very little convex, 
and slightly shouldered immediately below suture. Aperture oblique, 
elongately oval, angled above and rounded below. Peristome discontinuous, 
thin and sharp, terminating in a thin callosity, spreading broadly over 
parietal wall. Columella arcuate. 

Dimensions ; 6*2 X 1-75 mm. (holotype) ; 5-0 x 1*62 mm. ; 4*87 X 

1*5 mm. ; 4*80 x 1*46 mm. ; 4*6 X 1*4 mm. 

Holotype and several paratypes in author’s collection, Auckland. 

Bight i^ult and two juvenile specimens from Rangaunu Bay and Awanui 
Heads collected by Mr. W. La Roche ; two decollated specimens from 
Stewart Island, lent by Mr. H. J. Finlay. 

Habitat. — ^Awanui Heads (type), washed up on beach ; Rangaunu Bay, 
in 12-15 fathoms ; Stewart Island. 

Dali remarks that usually in TurbmiUa s. str. both ribs and intercostal 
spaces are Ibss strongly defined on the base below the periphery than on the 
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Fio. 1. — Promerdina cormatu n. sp. 

Fia. 2. — Promtrtlina erosHttformii n. tp. 
Fio. 3. — Ttreiianax ‘pagoda n. Hp. 
itat 4, 5, 6. — Liotina tryphen&ma n. sp. 
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(*x|) 08 ed portion of the whorls above it. No doubt tliis is caused by light 
channelling of the intercostal spaces above the periphery, as in T, finlayi. 

Of the four Recent species of TurboniUa found in New Zealand, T. finhyi 
is the first of the tyjiical section. T. zelamlica Hutton has the axial ribs 
stopped at the periphery, with the base smooth. Thus zelandica really 
belongs to the subgenus Chemnitzia, as Hutton originally placed it, and 
not to the typical section as classed by Suter. A second species of 
Cheinniizia — T. lamyi Hedley (6) -has been described from Macquarie 
Island. The fourth Recent Turlmnlla — T. {Pyyyolawpms) blanda Finlay (7) 
— represents still another subgenus. 

Genus Tkretianax Iredale, Proc. Mai Soi'., vol. 13, pts. 1, 2, August, 

1918, p. 39. 

Type: Scalettostoma sitferi Oliver, Trans, N,Z. Inst,, vol. 47, 1915, 
p. 533, pi. 11, fig. 30. 

Teretianax pagoda n. sp. 

Shell small, white, surface smooth, sides straight with a single prominent 
spiral keel. Whorls 7. Protoconch bluntly rounded, smooth, of 1 whorl. 
The following whorl with 2 spiral ribs, the lower one the more prominent. 
On the succeeding whorls the upper rib rapidly diminishes, forming only a 
faint margining of suture, and finally disappears, while the lower rib gains 
in strength, forming a prominent heavy spiral keel. Suture impressed. 
Aperture oblique, narrowly rounded below and angled above, with an 
indentation above shouldtT. Peristome continuous over parietal whorl as 
a thickened callosity. 

Height, 2’5 mm. ; breadth, 0-9 mm. (holoty|)e). 

Holotype and three paratypes in author s collection, Auckland. 

Habitat, — Tryphena, Great Barrier Island (type), in shell-sand (coll. 
A. W. B. P., January, 1924) ; Maro Tiri (Chicken Island), in shell-sand 
(coll. R. A. Falla, December, 1923) ; Rangaunu Bay. in 12 fathoms (three 
specimens from dredgings by Mr. W, La Roche, May, 1924) ; Mongonui 
Heads (four specimens from dredgings by Mr. W. La Roche, June, 1924), 

This makes the second known species, and also adds a genus to our 
fauna. The genotype is from Sunday Island, Kermadec Islands. 

The genot 3 q)e of Scalenostmna Deshayes, ^lS. carinatmn Deshayes, from 
the Isle of Bourbon, figured in StructMral and Systematic Coftcholoyy^ Tryon, 
1883, vol. 2, pi. fi8, fig. 95, shows that that genus has a small protoconch 
and that the peristome is retracted towards the suture. 

Both species of Teretiamx have a comparatively large rounded nucleus, 
and peristome is only slightly indented above shoulder. Iredale considers 
Teretianax a doubtful member of the Eulimidae (8). 
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The Maori Craft of Netting. 


By Tk Kaxc!! Hikoa (P. H. Bi ^k). D.S.O.. M.D.. (’h.B. 


\Hpad before the Avcklamt JitMf.itiite, 26th 'Kovemher, 1U2i : rereireA by Editor, 10th 
Xoremfter. tff'Jd : iMitpd se}mra1eiy, oth May. 1026.] 

Plnteii 106 - 1 U. 

INTROOrCTKlN. 

In Polyiiosia tlo* ancestors of the Maori dependefl largely upon fish to 
augment their food -supplies. In spite of the larger land area of New 
Zealand, there were no indigenous luanmials, with the exception of two 
kinds of bat. These were not large or numerous enough to be of any food 
value. The dog, which the Maori brought with him, was eaten, but, the 
supply being limited, it serv^l only as a luxur}- for peoph^ of rank. The 
rat, wliich also accompanied the immigrants, multiplied on the berries and 
roots of the forest. It was trapped, preserved in its own fat, and esteemed 
as a delicacy. Owing to its size, however, it was of little importance, 
quantitatively, in the dietary of the people. The pig. known in Polynesia, 
never readied New Zealand until the coming of Captain Cook. Though 
the forests, lakes, lagoons, and outlying islets teemed with bird-life that 
supplied their quota to the neolithic larder, it was the fish of the sea, rivers^ 
lakes, and streams that ])rovided the Maori with the greater portion of 
his flesh foods. Thus we find the population mainly established along the 
sea-coast, with extensions up the river-valleys and around the shores of the 
larger lakes. 

The methods of j»rocuring fish were based upon the careful observations 
of generations of fishermen, who studied the habits, food-supplies, and 
seasons of the various fish frequenting the wat^ers that formed an important 
part of the tribal territory. To the Maori the area covered by a lake or 
river was as important for food-producing purposes as fertile strips tliat 
were unsubmerged by water. On the coast, the value of his domain did 
not cease at high-water mark, but extended to the sands, rooks, reefs, and 
far-out submerged feeding-grounds where the finny Children of Tangaroa 
assembled in their appropriate seasons. The times of their movements 
and migrations to feed or spawn were well known, and influenced method 
and invention. Always the Maori caught for the oooking-ovon and the 
storehouse. Though he felt the fisherman’s thrill in making a good catch, 
it was always as a means to an end, and not the wasteful end itself, as is 
so often the case with his European neighbour. 

The indiscriminate dropping of a baited line in the hope of hooking 
anything that came along is rightly regarded by the Maori as the action 
of a kuware — a person devoid of practical sense. The European solar 
calendar, whilst utilized in many directions, seems to be but little used as 
a guide as to when various fish are both plentiful and in good condition. 
The Maori unwritten lunar calendar marked the seasons of appropriate 
food-supplies on land, or in water, whether salt or fresh. The rains of 
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autumnal March sent the eels migrating down the rivers and streams on 
their way to the deep-sea spawning-grounds. The white flowers of the 
mmmka and the yellow gold of the hywhai conveyed definite information 
to those who could read. The luxuriant growth of the kohuwai seaweed 
brought the well-conditioned kehe up the rocky channels of the favoured 
reefs. T^ius from Nature’s calendar the neolithic fishermen received their 
orders as to what traps, nets, or hooks to select, and what spot to seek on 
inland river, coastal reef, or deep-sea fishing-ground. The careless leaving 
to chance marks the degradation of barbaric culture and the advent of a 
higher civilization. 

Scope of Article. 

Fish were caught with hook and line, seine-nets, a variety of smaller 
nets, and with various kinds of traps. Different methods exist amongst 
the various tribes owing to local conditions. In this article the smaller 
nets are dealt with, and the large seine-nets avoided for the time being. 

Locality. 

These notes were mostly gathered from the Ngati-Porou Tribe* of the 
east coast of the North Island. Their territory extends from north of 
Gisborne to Lotin Point. Owing to the kindness of tlie Hon. A. T. 
Ngata, M.P., a party from the Dominion Museum, consisting of Messrs. 
Elsdon Best, J. McDonald, and J. C, Andersen, made an ethnological 
expedition to the district in 1923. The Ngati-Porou people extended 
hospitality and gave every assistance in suppl 3 ring information. 1 had the 
good fortune to be in the district at the time, and to be able to assist 
the expedition in compiling these notes. Many of them were gathered at 
Waiomatatini and Kangitukia, in the Waiapu Valley, and at Te Araroa, 
on the coast. In addition, previous notes obtained from the Whanau- 
Apanui Tribe, who occupy the neighbouring stretch of coast in the Bay of 
Plenty, have been made use of. Though descended from the “ Mata-atua ” 
canoe, the Whanau-Apanui are related by blood to the Ngati-Porou, and 
have a similar culture. This stretch of coast, extending from north of 
Gisborne to Hawaii, a few miles from Opotiki, is characterized by reefs 
which attract a large variety of fish. The deep sea also teems with fish. 
Hence the district is rich in fishing-material. 


NETTING-MATERIAL. 

Phormium tenax (Hmaheke ; New Zealand Flax). — The suitability and 
ease of preparation of the Phormium tenax made it unnecessary to use 
other fibrous material for nets. For some types of net the dressed fibre 
was used. Two-ply strands of scraped fibre (muka, or whitau) were twisted 
into neat cords on the bare thigh. The usual material, however, consisted 
of narrow strips from loaves of undressed flax. The Maori craftsman, in 
netting as in other crafts, took a pride in his work, and gave of his very 
best in careful detail as well as in manipulative dexterity. Skilled netters 
selected not only a particular kind of flax, but took great care in picking 
particular leaves. The thickness and consistency of the blades were tested 
by feeling with the fingers before they were out. They were then hung up 
inside a she^ for a couple of days before use. They were thus partly dried 
without being too haid, and ihe netting-knots did not loosen, as would 
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happen if freshly-out flax were used. The blade was split with the thumb- 
nail into strips from i in. to J in. in width. Even strips of the same con- 
sistency in the leaf were necessary to ensun^ good, even netting. The 
thick, stiff butt end of the flax-blades being discarded left the individual 
strips from 3 ft. to 4 ft. long. No further preparation was needed with the 
strips. A requisite supply of strips were split off the ff ax-blades, the free 
edges and midrib being, of course, discarded. The strips were placed in a 
heap beside the netter, the butt ends being towards him. 

For the framework, hoops, and handles of the nets the following wen* 
usually used 

Rhipogonum acandens (Ka/reao or Pirita ; Supplejack). — This is a 
climbing creeper, and makes ideal hoops for bag-nets. It is easily split, 
and makes an arched handle for cray&h-nets. Split lengths also make 
elastic spreaders for the lorehe trap. 

Leptoapermum acoparium (Manuka), — This shrub produces long, tough 
})ole8, which form excellent handles for scoop-nets and the bag-net known 
as iuU)ko, Poles of manuka are also used to make the framework of the 
trap-net for the kehe fish. 

Phyllocladua trichomanoidea {Toatoa or Tan^kaha ; Celery-topped Pine). — 
This grows into a large tree, but when young supplies excellent poles, used 
as handles in scoop-nets for kehe and fishing-rods for warehou, 

Ariatotelia racemoaa {Makomako ; Wineberry). — Poles from this tree are 
also used as handles, but, whilst it is lighter than the previous two, it is 
more liable to break. 

Dyaoxylum apectabile (Kohekohe ; Maori Cedar). — Long poles are used as 
a framework in the kehe trap-net. 

(Note. — In further references to these plants the Maori name will be 
used.) 

TECHNIQUE OF MAORI NETTING {TA KUPEKGA). 

The generic name for any kind of net is kupenga, and the process of 
netting ta. Thus we have ta kupenga, net-making. The various kinds 
of nets have their individual names, which may bo a distinct word or a 
descriptive word added to kujmtga. The Maori used no netting-needle. 
As most of the nets were made with short strips from the undressed blade, 
the work proceeded quickly enough, and there was no incentive to use a 
needle. Wooden mesh-gauges, called papa, were used, but in the East 
Coast district the fingers of the left hand were usually used instead of the 
mechanical gauge. As the actual technique of these smaller nets is very 
similar, the general technique of making a bag-net will bo dealt with first, 
and then the various kinds, with their differences. The making of nets 
and fish-traps was the occupation of men, just as plaiting and weaving 
was that of women. 

SUPPOKTINO-BTRAND (NgAKAU). 

All circular bag- or funnel-shaped nets are commenced on a loop or 
supporting-strand, called a ngakau. A strip of green flax about 2 ft. or 
more long is knotted together at the ends to form a large loop. This is 
stretched over the foot or great toe of the netter, who sits on the ground 
with a bundle of strips of beside him. In commencing a net, the first 
step is to set up the required number of loops on the supporting-strand. 
In the district under review there are four methods of setting up the loops 
to commence a net. 
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Methods op Commencement. 

(1.) The Closed loop Commence me ui , 

A strip of fkx is taken up and knotted at the butt end with a simple 
overhand knot (figs. 1. 2). The butt end of the strip is looped over the 
supporting-strand and the knotted end bre)Ught down about 1 in. below it 
(fig. 3). The double .strip is held together at the knot with the left hand. 
With the right hand the free part of the strip is looped to the right, passed 
over both strands to the left, passed under both and brought up through 
the bight or loop on the right (fig. 4). This is drawn tight,, and the first 
elosed loop is made (fig. 5). It will be seen that this is but a repetition of 
the overhand knot, differing only in the knot being made over two strands 



Figs. 1-7. — Clo8ed.l(M)p commeneomont, with overhand knots. 


instead of one as in fig. 1 . The free end of the netting-strip is pasml over the 
supporting-strand and the middle finger of the left hand hooked under the 
large loop formed. By pulling with this finger the size of the loop is gauged. 
If drawn too large the free end of the stri p is pulled with the right hand 
to reduce the size. Thus by pressure with the left middle finger and pulling 
with the right hand the size of the loop is adjusted. The left thumb and fore- 
finger now come across and grasp the ascending and descending parts of the 
netting-strip I in. below the supporting-strand. Keeping the two together, 
the right hand makes a bight to the right, passes over both limbs, back 
under and up through the bight — or, in other words, makes a second over- 
hand knot. ^ This is drawn tight, and the second closed loop is completed 
(fig. 6). Reference to the figure shows that from the two short closed loops 
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made round the supporting-strand a larger open loop, A, dei)ends. These 
larger loops are imix)rtant, as it is to their lower points that the next row 
of real meshes will be attached by the true netting-knot. The shorter 
closed loops (fig. 0, 1~2) are made so as to set up these longer loops on the 
supporting-strand. It is important to have them, as well as the upper 
closed loops, of even size. On commencing the third closed loop the left 
forefinger is slipped under the completed lower loo}) A, and when the 
netting-strip is carried over the supporting-strand the left middle finger is 
inserted under the new lower loop B. The middle finger jmlls mitil the 
loop B is of tile same length us A. The left forefinger is slipped out of 
loop A, and with the thumb grasps the double strand, 3, 1 in. below the 
supporting-strand, whilst the right hand makes the oV('rhand knot. In this 
way the third closed loop, 3, is formed and the second lower loop, B. The 
process is continued in this manner imtil the requisite number of closed 
loops are made, thirty-two being a convenient numl>er for the smaller 
bag-nets. With tliirty-two closed loops there will be thirty-one lower loops ; 
but when the net comes to be joined at the end of the process a thirty- 
e(»cond longer loop will be formed between the first and last closed loops. 



Fios. 8-10. — commencement, with ct>vc hitchoB. 


The netting works from left to right along tlie supporting-strand, and 
ever the left forefinger sli]>s along into the completed lower loop and the 
middle finger gauges the new loop. The middle finger may be used in the 
completed loop and the new loop gauged with the ring-finger. In this case 
the forefinger is free to come over and hold the double strip for the closed 
upper loop ere the overhand knot is tied. The thirty-second closed loop 
having been made, the set is complete. The netting-strip now turns back 
to commence the second row on the lower points of the lower loops (fig. 7). 

As a variation to this method, in the Te Kaha district the upper closed 
loops are tied with a clove hitch instead of an overhand knot. The process 
is quite simple. The netting-strip having been looped over the supporting- 
strand, the double strip is brought together 1 in. below and held together 
as before with the left forefinger and thumb. The free part of the strip is 
passed over the ascending limb to the left, brought back under it and 
between the limbs to form the half-hitch, as in fig, 8, A similar half-hitch 
is made immediately below the first, and a clove hitch results, as in fig. 9. 
Tlis is continued throughout (fig. 10). The advantage is that when drawn 
tight a clove hitch will not slip like an overhand knot. The overhand knot, 
however, is made more quickly ; and in this commencement any slight 
slipping does not matter much. 
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In the figures, the closed loops on the supporting-strand are shown as 
spaced apart for the sake of clearness. In actual netting the work lies 
horizontally, and from pulling on the loops to gauge their size the loops 
are stretched and crowded close together on the supporting-strand (see 
Hate 105, fig. 2), 

(2.) The Clom-hUch Coninmicemeni. 

In the variation of the previous method the closed loops are made wuth 
a clove hitch. In this method the closed loops are not used, but the large 
loops are fixed directly to the 8uppc)rting-8trand by a series of clove hitches. 
The only name I could get for a clove hitch was here poito taruke (the tie 
of the float of the crayfish -pot). The floats of houa^nn (Enteleo mborescem) 
are tied with this knot to the long rope marking where the crayfish-})ot 
{taruke) has been put down. 

The netting-strip is passed round the supporting-strand, brought over 
the ascending strip from the left, looped over the supporting-strand again 
on the^right, and the free end of the strip brought up through the loop, as 



Fig. 11. — Clove-hiti^b commenoement. 


in fig. 11. In this manner the loops are attached directly to the supporting- 
strand. The loops between the clove hitches are gauged as before with the 
left fingers. The required number of loops are set up, and then the netting 
proceeds as in method (1). When the net is completed the supporting- 
strand is out and removed. This releases the clove hitches, which open 
out to form the free upper angles of the first row of meshes. 

(3.) The Double-mesh Commmeement. 

The butt-end of the first netting-strip is fixed to the supporting-strand 
by a closed loop with an overhand knot, os in fig. 5. The netting-strip 
is then looped over the supporting-strand, and the loop pulled with 
the left middle finger until it is judged long enough to make two full 
meshes. Keeping the netting-strip taut with the right hand, bring it 
against the left limb of the loop at the lower end of the upper third 
at the point A in fig. 12. Grasp the two elements at this point with 
the left thumb and forefibnger, and with the right hand make an overhand 
knot as in the closed -loop commencement. Still keeping the loop 
stretched with the left middle finger, bring the netting-strip against the right 
limb of the loop at the lower end of the middle third at the point B in fig, 13. 
Again tie an overhand knot, and the long loop is divided into two complete 
meshes — 1 and 2 in fig. 14. The netting-strip is again carried over the 
supporting-strand and the tip of the left ring-finger is inserted under the 
new loop. The left middle toger, still hooked in the lower part of mesh 2, 
stretches the'original first loop, whilst the ring-finger pulls on the new loop 
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until the lower ends of both coincide. The netting-stfip is brought against 
the left limb of the loop— i.e., against the side of mesh 1 at Al, on the same 
level as point A, and an overhand knot is made. This strip is then carried 
down against the right limb of the loop at B2 on the same level as B, and 
an overhand knot made. The second loop is thus divided into two complete 
mesltes. This process is continued until the requisite number of meshes 
have been set up on the supporting-strand. 

This is a quick, easy way of commencing a net : When the first long 
loop is stretched, divide it witli the eye into three equal parts. The first 
k!iot is tied at the junction of the up|ier two parts, and the second at the 



junction of the lower two. This ensures meshes of even size. In the 
subsequent long loops see that the lower ends are brought to the same level, 
and keep the same lines of knots, A and B, accurately on their respective 
levels. By attention to these details an even mesh will be maintained 
throughout. 

(4.) The Double-strip Commencement, 

This method was shown me by lehu Nukunuku, of Waiapu, one of 
the very few surviving musicians who can play the Maori flute. 1 had 
mastered the above three methods, and was confident that I had exhausted 
all local methods of commencement. Whilst practising the closed-loop 
method one early morning, the dreamy gaze of the musician idly swept 
my way. Suddenly his eyes became alert. “Ah,” said he, treating me 
politely as a master-craftsman, “ You commence that way ! ” “ Yes,” I 
affirmed, with the oonsoious pride of one who has missed nothing. “ Oh,” 
said he, “ I do it this way.” Thereupon he picked up two strips of 
flax, knotted the butt ends together, and demonstrated the double-strip 
commencement shown in the accompanying figures. 

In fig. 15, the upper strip, 1, is looped over the supporting-strand at A 
and loo^d again at B. The lower strip, 2, is passed over the loop between 
A and B, mesh so formed, x, is stretched to the right size by the left 
middle finger, the free end of strip I is held with the right hand, and the 
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free end of strip 2 is held witli the left thumb and forefinger. I'he two 
strips are pulled or slackened luitil the mesh x is of the right size. The part 
where the two strips cross is seized with the left thumb and forefinger, and 
the right makes a netting-knot with strip 2, as in fig. 16. This completes 
the first mosh, x. Strip 1 is now carried over the supporting-strand at C 
(fig. 17). It picks up strip 2 in the loop. Inserting the left ring-finger 
in the loop y, and manipulating the two strips with the other available 
fingers of the two hands, the two loops b and // are gauged to correspond 
in size to a and x. The free end of strip 1 is then twisted roimd the left 
little finger to keep loop h in position. The point wJiere strip 2 crosses the 
lower part of loop b is seized with the left thumb and forefinger, and the 
released right hand ties strip 2 in a netting-knot at this ])oint. The netting- 
knot will be described in the next paragraph. This procedure is carried on. 
When the upper loop is gauged, stri]) 1 is kept taut by twisting it round the 
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loft little finger. This releases the right hand, which now takes the free 
end of strip 2 from the left fo^efi^ge^ and thumb. The lower loop is now 
gauged with the left ring-finger, the left middle finger keeping the previously- 
completed mesh stretched so as to give the lower level for the new lower 
loop. This being gauged, the released left forefinger and thumb seize the 
crossing of the two strips, whilst the right hand makes the netting- knot 
with strip ?. Strip 1 is then released from the left little finger and looped 
over the supporting-strand, and the same process continued. In this method 
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a single row of complete meshes is attached directly to the supporting- 
strand. The method is awkward, and is worse than it reads. Practice 
makes perfect, no doubt, and in the fingers of lehu Nukunuku it appeared 
neat and easy. J had asked my previous informants if there were any 
other methods, and had l>een assured that there were none to their know- 
ledge. Possibly if one practised in the early morning with aged musicians 
or craftsmen looking on, other methods or variations might be resurrected, 
Thereiore it were better to put on record what methods we have than wait 
for others that we know not of. 

The Netting-knot. 

Taking the closed-loop commencement already rlescribed, we have seen 
that after the thirty-second loop has been made in the supporting-strand 
the second row is commenced with the netting-knot. As all netting must 





Fias. 18-23, — The nettiiig-knot. 


be worked from left to right, the supporting-strand is turned on the foot or 
toe, or simply twisted, so as to bring the last (or thirty-second) loop to the 
left. Fiw. 18 and 19 show the back of the overhand knots on the closed 
loops. The netting-strip, after the tying of the thirty-second closed loop, 
is brought down and then passed over the open loop, 1, between the closed 
loop 32 and 31 , A full-sized mesh is gauged by pulling with the left middle 
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finger as in fig. 20, A. The lower jiart of loop 1 is seized between the left 
thumb and forefinger, and the netting-strip where it orosses is pinched, 
as it were, between the two limbs of the loop. This is held securely so as 
to maintain the size of the mesh whilst the netting-knot is made with the 
right hand. The right hand makes a bight to the right with the netting- 
strip (fig. 21). The strip is then carried over both limbs of loop 1, passed 
behind them, and brought up through the bight (fig. 22). The left hand 
continues its hold until the knot is drawn taut and the netting-knot is 
completed (fig. 23). »See also Plate 105, fig. 2. 

The movements of the netting-strip are thus similar to those in the closed- 
loop commencement— a loop or bight to the right, over, under, and up 
through the bight. The difference is that in one case the netting-strip, 
being turned back on itself, forms an overhand knot, and in the other 
case, through being made over a loop, it results in the netting-knot. The 
netting-knot is similar to the weaver’s knot, but is tied in a different way. 
The Maori netting-knot is the same as the usual European one exoe})t that 
in the latter the netting-cord is passed through the loop from below and the 
bight is made to Ihe left. This is the opposite to the Maori method, but 
the results are the same. 

The first full mesh being completed, the netting-strip is carried over the 
next loop, and the resulting loop is gauged with the left ring-finger to the 
same lower level as the first completed mesh, which is still stretched by 
the left middle finger. The netting-knot is made as described above, and 
completes a second full-sized mesh. So the process goes on, the half-loops, 
as it were, completing the lower halves of full-sized meshes, whilst the 
intervals provide the upper halves for the meshes of the next row. At the 
end the supporting-strand is turned, and the next, row commenced with a 
full-sized mesh from the left. Owing to the turning of the supporting- 
strand, the commencing full-sized meshes are alternately at either end 
or side of the piece of netting. Furthermore, except for the first and last 
rows of meshes, each mesh has a knot at each of its four angles. The 
alternate commencing mesh has only three knots, and the outer sides are 
free. This is important, as we shall see later. 

Owing to the turning of the work at the end of each row, one set of 
alternate rows of knots will show the front aspect of the knots, whilst the 
other set will show the back. 

Joining the Nbttino-strips. 

The netting-strips are in short lengths, owing to the thick butt part of 
the blade having l^en discarded. When the tip ends of the strips begin 
to thin off, a new strip is added to maintain the even appearance as well 
as the strength of the net. There are two methods of adding the netting- 
strips : — 

(1.) Knotting the Stripe together. 

When the netting-strip becomes too short to complete the next mesh 
the butt-end of a fresh strip is knotted to it. The two may be placed 
together and an overhand ^ot tied with them both. The usual knot^ 
however, is the weaver’s knot, for which I could get no Maori name. It 
is the common knot used by the Maori in joining two strips together. As 
it is made in a ^uiok, neat way, the following details are given ; The butt 
end of the^ additional strip is crossed under the end of the shorteningHitrip. 
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The crossing is held in position with the left thumb and forefinger, the thumb 
being above (fig. 24). The free part of the new strip, B, is looped over the 
thumb-nail, passed under its own projecting butt-end, and back over the 
old strip, A, as in fig. 25. The end of the old strip, A, is doubled back over 



Flos. 24-27. — «Toining netting-strip with weaver's knot. 


B and held down on itself with the left thumb (fig. 26). Holding the 
douHed-back strip, A, firmly with the left finger and thumb, the new strip, 
B, is pulled, and the loop tightened into the ^ot shown in fig. 27. 


(2.) Joining at a Netting~hwt, 

This method is th(* better of the two. With the shortening-strip the 
last netting-knot is nut drawn taut. The butt end of the fresh strip is 
pushed through the loose knot and between the two limbs of the upper 
mesh loop, as in A, B, fig. 28. The end of the old strip, C, is pulled tight 
to close the loose knot, and is then bent upwards (fig. 29). The fresh strip 



Flos. 28-30.— Joining notting-strip with netting-knot. 


now makes a bight on the right, as in the usual netting-knot, passes over 
the two limbs of the upper-mesh loop, the doubled-up end of the old strip, 
C, and its own butt end, A, passes back under and up through the bight 
(fig. 30). It is drawn tight and the two ends trimmed off. In this 
process two netting-knots have been made. 
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Aj)J)itional Meshks (Mata Torka). 

In the making of bag or scoop nets the bottom of the net is usually 
smaller than the diameter of the opening. In the East Coast area this is 
(lone by adding meshes to various rows as the work proceeds. This means 
that the thirty-two meshes set up on the supporting-strand will ultimately 
be at the bottom of the net, whilst the addition of, say, sixteen new meshes 
will give the lowest row forty-eight meshes to form the opening of the net. 
These extra meshes are called nmta torea — rnaia being the term used for 
mesh. The, matu torea are added in two ways : 

(1.) Complete Mesh. 

In this method, when it is desired to add a new mesh, instead of the 
netting-strip going on to the next loop it simply adds a small mesh to the 
knot just made. Thus in fig. 31, after making the netting-knot at l^nstead 
of going on immediately to the loop Y, the strip is carried over the same 
loop upon which the knot has just been tied at X. This loop is gauged with 
the left ring-finger to bring the lower end to the same level as the previous 
loop, A. The new loop itself is small, but this is immaterial so long as the 
lower level is the same. The strip now makes a bight to the right, passes 
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over both limbs of the loop, and comes uj) from behind through the bight 
to complete the ordinary netting-knot as shown in the figure. The netting- 
strip now passes on to the next loop (fig. 32). 

The result is that an extra loop, C, has been inserted between the usual 
loops, A and B. When the next row is being made, instead of one mesh 
being made between A and B, two will be formed. One will be made 
between A and C, and the other between 0 and B. The row is thus 
increased by one mesh. 

(2.) Two Half-nmhes. 

This method presents a much neater appearance than the former one. 
In fig. 33, instead of carr 3 dng the netting - strip from the loop A to the 
loop B to make one complete mesh, as in the ordinary routine, this mesh- 
space is divided up into two. The strip, after making the netting-knot at 
A, is carried up over the netting-knot of the row above at X. The loop 
formed is gauged to the same level as the previous loop. The strip is 
carried down to the level of the lower ends of the loops of the last row 
at A, B. At this point, Y, the ascending and descending limbs of the 
netting-strip are held with the left finger and thumb whilst an overhand 
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Plate 105. 



[ J. MeDonatd, photo. 

Fig. 1.— Sooop-net for kahawai / beach at mouth of Waiapu River. (See p. 620.) 
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Fio. 2, — Nat^oommenoeiiimit : oloaad loops on supporting stand ; anthor ganging 
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Plate 106. 



[J. UethiuOi^ 

Fro. 1.— Sooop^net for Me ; note au^ for thieedlng fldit in right lumd. (See p. 61f.) 
Fkl 2«-~i?«he fisheit oa Wherepongs beM i in piM— one with ne^ ^ other 
with M5 pole. (See p. 616.) 
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Plate 107. 



r crab sho^ site. , p. 626 - > 
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Plate 108. 



|J. MeDomld, ph^ 

Fiq. 1 . — Maktran net : upper eight rediating lines support the hoop ; lower four ure 
for bait. (8ee p. 682.) 

Fiq. 2. — Large motoraii net for maomao^ used off Lotin Point. (See p.. 681) 





(J« MeDonttM, photo. 

Fig. 1 . — Hinnki pvran^i : trap and leading-net in one, (See p, 040.) 

Pig. 2 . — Himki p^rangi : small end where net is oommenred. Loop of flax tied when 
net is set, and untied to extract catch, (gee p. 641.) 
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Plate 11 
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Bto. l.—Sidej^w^of hinaii mrmtrgt, wt in W»iApi| B^yer. (geo p. 641.) 

2.---Iiookliiff down Into nboye AinaJki ptirangi JNoto btn^wora nrmo of weir, (geo 
p. 641. ) 
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Fio. 1,— Lsnding'iwt for unrthou, (See p, 088.) . 

Fio. i.—Toreke net being mndet [m^portiim etrend over footj gnnging-mesh on 
(Seep.^.) 
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Plate 113. 



trap-] torehe), showing »ls, circumferential baj and sinker at I I>>ci Arar»>a, 

net ct by p^ing line : ler gives the oountei ^ pp. 645-646 


{JIfft. Oanw pM9 » 

Haua, or hinaki hkt, Looftlitj* To Koluu (Boo p. 635.) 
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knot is made over both, as in the closed-loop commencement. The netting- 
strip is now looped over the next mesh, B, and after gauging the loop to the 
same level as mesh 1 the ordinary netting-knot is made at B. This com- 
pletes the mesh 2 in fig. 34. Thus two meshes, 1 and 2, have taken the 
place between A and B that by the routine method would have been 
occupied by one mesh, and the row is thiis increased by one. 



Flos. 33, 34. — Additional tneah (second method). 


Joining the Sides. 

When the net has been made deep enough, the next stage is to close up 
the sides by joining the marginal meshes together. If the netting is 
removed from the supporting-strand, stretched, and laid out flat, a four- 
sided figure is produced. The upper (commencing) and lower borders are 
parallel, but owing to the introduction of additional meshes the lower border 
is much longer. The upper border commenced with, say, thirty-two loops 
or meshes, and the lower ended with perhaps forty-eight meshes. The 
side borders therefore diverged downwards and outwards, but, owing to the 
loops being made of the same sise and the netting-knots thus kept to the 
same levels, the number of meshes on the side borders is exactly the same. 
When the side borders arc placed close together, parallel with each other, 
the lines of knots coincide. As a matter of fact, the netting is kept on the 
supporting-strand when the last row is completed. The two side edges 
are twisted round on the looped supporting-strand until the two sides lie 

K rallel, as in fig. 35, where the two free edges, bounded above by the closed 
>ps 32 and 1, are shown running down the middle of the figure. 

It will be noted in the figure that each mesh is defined by four knots, 
except the m^hes at the aide (ie., each side of the middle gap in the figure) 
and the bottom. These have a free margin without the fourth knot. In 
the two side edges these meshes with a free margin have been caused by the 
netting-strip making a full mesh as it turned at the end of a row to knot 
back on the loops of the completed row. Thus the netting-strip, on com-, 
plating the thirty-second supporting-loop, ended at a. To go back, it formed 
the full mesh A, and completed the second row of knots at 6. It now 
formed the full mesh B and completed the third row of knots at c. The 
full mesh C was formed and the fourth row of knots completed at d. Then 
followed the full mesh D, the fifth row of knots finismng at s, the full 
mesh E, the sixth row of knots finishing at /, the full mesh F, and the 
seventh row of knots finishing at g. The free end of the netting-strip is 
marked nb. 

20— Trans* 
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All that has now to be done is to carry on with the netting-strip and 
put in a fourth knot on the marginal meshes, F, E, D, C, B, and A, in the 
order named. The procedure is simple. The left fore and ring fingers 
are inserted in the two lowest marginal meshes, J and F, and drawn taut. 
The netting-strip NS from the last knot ff is Iooj)ed over the left middle 
finger and drawn taut so that the new loop G will (coincide with the lower 
margins of J and F. The strip is placed against the middle part of the free 
or unknotted margin of the mesh F, hold together by the freed left fore- 
finger and thumb, and an overhand knot made, as in the closed-loop com- 
mencement. It is the last knot of the seventh row, puts the fourth knot 
on the mesh F, and adds the new mesh G. From here the strip is carried 
across to the unknotted margin of E, and then in turn to D, C, B, A, and is 
finally knotted at the point Z on the first closed loop, 1 . This is the only 
right way in which the net could be closed. 



We set out to get thirty-two meshes on the supporting-strand by putting 
thirty-two closed loops on it, but this only made thirty-one loops between 
them. The closure between the mid-point of A and Z, besides closing the 
net, adds the thirty-second loop, and all the way down the netting-strip 
not only completes the lines of knots, but completes the meshes. In 
pulling upon the lower marginal meshes, the point on the long, free, unknotted 
sides of the meshes brought beside the knot on the opposite side denotes 
clearly where the netting-strip is to be tied. Thus in the stretched meshes 
the knot g will be against the point where the new knot should be made. 
Similarly, in crossing from side, to side, the length of the netting-strip 
between the knots corresponds to the length of the flax between the other 
netti:^-knots — namely, one side or one-fourth of a mesh. To sum up : 
the side meshes with only three knots have had the fourth knot put on oy 
the netting-strip taking them in turn on either side. The lines of meshes 
are completed, and the net joined at the sides. 

Our net, which at the end of the first stage was a rectangular figure, has 
now been converted into a funnel-shaped net with both ends open. 
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Closing the Bottom op the Net. 

The last stage in completing the bag-net is closing the smaller of the 
two openings of the funnel-shaped net. This, as we have seen, is the part 
that was commenced on the supporting-strand. The top part thus becomes 
the bottom. The closing is done in two ways : — 


(1.) Temporary Clomre by Tying. 

In some nets it is an advantage to close the bottom of the net temporarily, 
in order that the CRtch of fish may be removed through it. This is 
especially the case in long or deep nets. For these nets the closed-loop 
commencement is preferred. The supporting-strand on which the closed 
loops have been set up is then simply drawn taut and tied with a knot which 
can readily be unfastened. This is seen in the end of the hinaki purmigi 
(Plate l(y9, fig, 2), where the strand has been untied and the closed loops 
spread along it to show up the end of the net. It is also shown in the 
malarau and haua nets, which are dealt with later. 


(2.) Permanent Closure by Netting. 

When the commencement has been made with the clove hitch, double 
mesh, or double strand, the smaller opening to be closed consists of a 
marginal row of ordinary meshes. The method in closing is practically 
the same as that of closing the side 
edges, except that it is usual to use 
the netting-knot instead of the overhand 
knot or clove hitch. The supporting- 
strand is removed from the smaller end, 
and the other end hooked over the big 
toe by one of the meshes. A strip of 
flax is knotted at the butt end, and then 
fixed by the netting-knot to the mid- 
point of the marginal edge of any one of 
the sixteen circumferential meshea. It 
is best to take the one farthest away 
when the net is stretched. In fig. 36 
this selected mesh is numbered I, and 
the closing-strip shown by a broken line. 

Prom the first mesh, 1 , the atrip is taken 
to the mid-point of the neighbouring 
mesh on the left, 2, and then to the 
mesh on the other side of the first mesh 
— namely, 16. From now on the figpe 
shows the netting-strip going from side 
to side until the last mesh, 9, is tied. 

In this way the opening is closed by stretching the net and bringing the 
sides of the opening together. 

The netting-strip between the free points of the meshes should be of the 
same length as between the knots on the meshes— -i.c., one-quarter of a 
mesh. In making the netting-knot on the free points of the marginal 
meshes the two side knots of the mesh should come together when the 
netting-etrip is pulled. This exactly bisects the marginal half of the mesh. 
In this manner neat work is done, and the joining really adds two rows 

20 * 



Fig. 36. — Cloring bottom of bag-not. 
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of meshes of the same size as the others* They have all got four sides, and 
form perfect lozenges, except the first and last meshes made. When the 
nei^ng-strip passed from mesh 1 to 2 it cut off a three-sided mesh, A. 
When the strip crossed from 2 to 16 it completed a four-sided normal 
mesh, B. These normal meshes are continued until the strip makes its 
last crossing from 10 to 9, when it completes a normal mesh, C, and cuts 
off the last three-sided mesh, D. These three-sided meshes form two 
comers, as it were, at each end of the closing-line at the bottom. 


VARIETIES OP NETS. 

For purposes of description we may divide the nets of the region under 
discussion into four classes : — 

A. Scoop-nets : These are unbaited, have a rigid wooden handle, 

and are worked sideways. 

B. Bag-nets : These are baited, and sunk by stone sinkers or a 

rigid handle. They are drawn up vertically by a cord or 
handle, when the fish make their presence known by pulling 
at the bait. 

C. Set trap-nets : These are left in streams or channels without 

bait, and depend upon position and the current to effect the 
capture of ^h, which, owing to the make of the net or the 
force of the water, cannot escape. 

11. Baited trap-net : This is a baited trap which requires the personal 
attention of the fisherman. 

A. 8coop-net8. 

These nets are usually referred to as korapa, but the term korapa is 
particularly associated with a landing-net. The ordinary European landing- 
net for trout would be rightly termed a korapa in Maori. The net us^ 
on Lake Rotorua to lower under a fern-bundle in catching Gra 3 rfiBh is called 
a korapa. In this series there are three varieties — ^for (1) kehe, (2) kahatmi, 
(3) warehon. 

KEHE. 

(1.) Scoop-nets for Kehe (Haplodactylus meandratus (Richardson ) ) ; Granite 

trout). 

Kehe are very plentiful along the rocky shores of the East Coast and 
the eastern part of the Bay of Plenty. They feed on smaller forms of 
seaweed which grow in rocky channels and rocks close to the shore. Their 
movements are influenced by the seasonal growth of these marine algae. 
Thus seasons, tides, and local conditions as regards rocks and channels 
have influenced the form of scoop-net and the method of catching. There 
are three forms of scoop-net, and seven methods of catching. 

(a.) Kupenga koko kehe.’^An example of this variety is shown in 
Plate 106, fig. 1. It is being held hj Hemi Whangapirita, of Whareponga, 
who supplied much of the information under this heading. It consists of 
a long handle, hoop, net, and a circumferential cord which attaches the 
net to the hoop. 

TBe handle, called tango, is made from a pole of toatoa 9 ft. to 10 jft. in 
length. Sometimes makofMko wood is used: it is lighter than toaloa, 
but snaps more easily. In the example figured the handle is 6 ft. 6 in. 
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from the free end to the hoop, and 4U in. within the hoop. Just above 
the hoop it is in. in circumference. The part within the hoop is acraped 
•down to a lesser thickness, and at the lower end of the hoop it is shaped 
into a knob (fig. 37). The free end of the handle is sharpened to a point, 
which is used to drive off sting-rays. 

The hoop (whiti) is made of a length of supplejack (pirita), A piece 
^ ft. 6 in. long is bent into a hoop as shown in Plate 106, fig. 1. The two 
ends are crossed on the lower end of the handle, just above the knob 
ffig. 37). They are tied to the handle with a split strip of pirUa, which is 
first warmed to render it soft and pliable for binding. This lashing lasts 
longer than flux. This end of the net is called te puliki o te kapenga (the 
knot of the net). The Whanau-Apanui call it the nake. The upper end 
of the hoop crosses the handle 41 \ in. from the point, and it is tied with 
the slack of the circumferential cord. This gives the shape shown in 
the picture. The diameter of the hoop at the widest part- is 29 in. If it 
is desired to narrow the hoop to fit a particular channel, the cord can 
quickly be untied and the upper end of the hoop drawn farther up the 
handle ; it is then tied in the new position, and the diameter of the hoop 
thereby narrowed. 

The net {kupenga) is made like the. bag-net described. The sixe is 
counted by the number of meshes round the circumference. The. usual net 
contains sixty-four meshes^ or maia. The number must be even, so that 



Flo. 37. — Lower end of handle of kupenga koko kehe, 
Fio. 38. — Attachment of net ti> hoop. 


t|ie net hangs right on cither side of the handle. An odd number of meshes 
is cjtlled tauwhara^ and indicates bad workmanship. The depth is measured 
from the outstretched finger-tips to the anterior fold of the armpit or to 
the tip of the 8hould«?r— i.e., from 22 in. to 30 in. This net is usually 
cylindrical, as no additional meshes, or mala torea, are added. The sides 
and bottom are closed in the usual manner. It is not good to have the 
net too deep, as the slack is washed back over the side of the hoop by the 
backwash of a wave. These nets are now usually made of dressed fibre. 

The circumferential cord consists of a two-plv twisted cord of dressed 
fibre {oho). It is run through the marginal meshes of the open part, and 
is called te ngakau o te kupenga (the support of the net). The cord is 
attached to the inner side of the hoop by loops of thinner fibrous cords. 
These are placed 6 iu. apart, and are passed through holes pierced through 
the inner sude of the hoop (^. SB). By this meth^ the loops do not show 
on the outer «de of the hoop, and are thus saved from being worn through 
by friction aminst the rocky sides of the channels. The ngakau cord is 
longer than the circumference of the net, so as to provide an extra length 
to tie the upper part of the hoop to the handle. 

A threadmg-needle (au) forms part of the equipment. It is usually made 
of whalebone, about 10 in. long and fairly, strong, with a blunt rounded 
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point. Two holes are pierced through the other end (fig. 39). Strands of 
dressed flax-fibre are passed through them and plaited together for a few 
inches with a four-ply plait (whiri tuapuhi). It is then changed into a three- 
ply plait (whiri papa), and continued into a cord or rope about 10 ft. in 
length. 

(6.) Kupen^a taki. — This net has a larger hoop, which is kept in an oval 
shape by means of two cross-bars (kaho) tied across the handle and to the 
hoop on ether side (fig. 40). The })revious net has the lower end somewhat 


^ 

39 

40 

Fio.39. — An, or threading •needle for kahe. 

Fia. 40. — Frame with cross-bars of l upenga taki. 

pointed, as it is used in an upright or slanting j>o8ition, so that the lower 
end may fit into channels in the rock. The kupenga taki is not used in 
channels, but in the open water beside rocks, where it is held horizontally. 
Hence the dificrcnce in shape. 

(c.) Kupenga ruku kehe. — This form of net is used in some ]>arts of the 
Bay of Plenty in deeper water, hence the name, meaning a kehe net for the 
diving method. The hoop is again much larger than in the last, whilst the 
handle is as long as possible. It must be long enough to reach from the 
bottom of the sea to the surface. 

Methods of catching Kehe. 

We have indicated that the method adopted and the type of net selected 
depends on the seasons, the tides, and the character and disposition of the 
rocks. In some fishing-grounds there are definite rocky channels up which 
the fish come to feed. In these channels the net wi^ the pointed lower 
end (kupenga koko kehe) is used in three ways. Each method has its name. 

(1.) Tu (Stand). — Tu means to stand,’' and the method takes its name 
from the fii^ermam remaining stationary at a selected spot on the channel. 
It is used during spring tides. The channels in the rocks are cleared 
and prepared. A rook in the channel covered with seaweed is selected. 
A stand is taken up behind it so that the seaweed conceals the net : this is 
especially necessary if the net has not been dyed. After the channel has 
been prepared it is left for three or four tides so that the fish may become 
^cuBtomed to travelling up it. A track of stones may be made towards 
the stand, and other stones placed in position for the fisherman to stand on 
as the water deepens. An upright stake is often fixed to mark the spot 
that has been prepared. 

The fisherman takes up his stand when the tide is coming in. He fits 
the pointed net into the channel, with the opening towards the current 
(ka poua te kupenga). Then he waits until he feels a fish bump (tuki) 
against the net, when he immediately twists the handle to bring the opening 
upwards and at the same time lifta the net out of the water, llie threading* 
needle has been held by the right hand against the net-handle with a twist 
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of tJic cord round the hand, as shown in Plate 106, fig. 1. The rest of the 
cord hangs loose. The cord is quickly untwisted from the hand, and the 
needle threaded through the gills of the fish. The free end of the cord is 
tied to the first fish. It is dropped in the water, the needle end of the cord 
retwisted round the hand, and the net reset in the channel. Subsequent 
fish are simply threaded on the cord and dropptHi back into the water, the 
first fish tied preventing them from slipping off. If the fisherman changes 
to another stand, he simply trails the fish along behind him in the water. 
When the tide is going out liie fisherman turns his net to face the current. 
If the fish come quicldy the net may be kept down until two or three fish 
are in before lifting. They are then threaded (kot.ui) very quickly. 

Tlie bone needle (aw) is long and strong, for the purpose of killing sharks 
if they get into the net. They are struck on the nose ; and care must be 
taken not to let any blood stain the water, as it would attract others. 
8ting-rays (whai) sometimes get into the net. If not seen, they are readily 
known by their weight. The net is immediately turned upside down and 
lifted out of the water to allow the sting-ray to escape, as they are too 
difficult to deal with. Though the sting-ray is eaten, we must remember 
that the fisherman is in fairly deep water and some distance from the shore. 
The sting-ray is a breaker of nets, and the fisherman has nothing to kill it 
with except the bone threading-needle, which cannot prove so efficacious as 
in the case of the easily killed shark. As the net is removed from the water 
the handle is reversed, and the retirement of the sting-ray accelerated by 
stabbing it with the point-ed end of the handle. In this method there is a 
certain element of excitement- and danger. 

Other fish, such as kahawai (Arripis trutta (Forster)), tamure (Pagro- 
aomm auraiiis (Forster) ), snapper, and fnoki (Latridopsif< clliuris (Forster) ), 
are also caught. 

(2.) Rama (Torch). — The pointed net is also used in the channels at 
night with a lighted torch, but the fisherman moves about. Torches were 
usually made of resinous strips of the kahikatea {Podocarpjs dacrydioides ; 
white-pine). The kehe are attracted towards the light, and are intercepted 
by the net. They are sometimes seen asleep. The net is placed in front, 
and the fish startled forward into it by touching with the foot. 

(3.) Koko (Prodding with a Pole). — This method is the most common of 
all, as it can be used at any time of the year, provided, of course, there are 
suitable channels in the rocks. The kdko method requires two men, one 
with the pointed net and the other with a pole about 9 ft. long. The net- 
bearer is the skilled fisherman who knows all the channels and the good 
spots for setting down his net (hei tukunga mo te kupenga). He is careful 
to avoid walking along the channel lest the fish be frightened away : he 
makes a detour to arrive at his proposed stand. Whilst he is placing his 
net in position the assistant with the pole stands away from the channel. 
All being ready the netter calls out “ Kdkdtia mai"' {Koko, with long 
vowels, means ** to prod with a pole.” It is probably derived from the 
verb kd, to dig, or, rather, loosen by thrusting into the soil. It is quite 0 
different word from kdkd, with short vowels, which means ” to scoop ” or 
” to scrape up.” Though the netter has a scoop-net to which kdkd could 
apply, the process of kdkd in this method refers absolutely to the assistant 
and the process of thrusting forward with his pole in the channel to drive 
the fish into the net.) On ^e command to commence to kdkd, the assistant 
walks across to the channel and works forwards towards the netter. 
Besides prodding in front of him with the pole, he may strike the surface of 
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Waimaliuru : There is a stretch of two miJes of reef between this and 
Te Haha, aU of which is good ground for kehe. Travelling-parties passed 
over Tawhiti Point whilst the reef at Waimahiiru remained undisturbed. 
Hence the sa3dng, Haere tou te korero i rurufa o TawhUi, tdkoto noa 
Waimahuru ((Jossip and news pass continually over Tawhiti, but Wai- 
mahuru remains undisturbed). 

Te Waiwhero is in the cove to the south of Waipiro Bay. 

Otama-rauiri, at the mouth of Waipiro, had no channels, and only the 
htira and taki methods were used here. 

Mataahu, between Waipiro and Whareponga, is well known. 

Wai-o-rongomai, near Whareponga, was the scene of the famous Ika^ 
koraparua battle. The koko method was used before the fight. 

Wliareponga, near the village of that name. 

Whangai-potiki, beyond Whareponga, is a large channel through the 
reef which was used for canoes. Here the Ngati-Port>u ancestor Porou- 
mata was killed. 

Omataira, farther north of Whareponga, contains four miles of n*ef 
which was all good kehe ground. Sections had sj)ecial names, such as 
Te Kehe-tuaranga, Te Ahi-kehe, &c. 

Otairi to Tahere-pohue, south of Reporua, had good kehe grounds, 
where the hnra and fah' methods were mostly used. 

Channelft (Awa). 

Whilst the general grounds have namea, special channels in these grounds 
are also named. The channels are due to the geological formation, whew* 
rock-strata have been tilted and channels worn between. Up these 
channels we have seen that the kehe come on the tide to feed. Many of 
the channels have been improved by human agency. Not only have special 
stands been prepared to suit the size of the net, but the sides of the 
channel have been built up in places to make sure of the fish proceeding 
onwards. A very old channel was made by the Ngati-Ruanuku, who were 
dispossessed by the Ngati-Porou. The side walls were made with alter- 
nating layers of fern and stones. It was named Wananga, and still remains 
intact in spite of the ceaseless wear of the waves. This stability is 
attributed to potent incantations recited during construction. Here 
Rangi-rakai-kura, of Ngati-Ruanuku, was slain by Pakanui, of Ngati- 
Porou, during the campaign of conquest by the latter. Whilst some names 
are old, others are comparatively recent. Many of these aitm belonged 
to particular families, and outsiders dare not trespass on them. The 
kehe is a tapu fish, and must not be cooked in the earth-oven at night, or 
they will forsake the channels. 

Tupore is a famous channel at Mataahu. Amongst other fish, the very 
best kind of namia is caught here. The feed is plentiful, and the fish get 
very fat — becoming, as the common phrase puts it, he hinu katoa (all fat). 

Kauparara is near Tupore. It is also famous for nanva, which are at 
their best in March, but aftefr that month lose condition. 

Tangitu, Wetea, Manutaunoa, Tapiri, and Wananga are all channels 
at Mataahu. The number of named channels shows what a famous mund 
Mataahu was. Wananga has been mentioned above as the famous (maxmel 
made by Ngati-Ruanulm. 

Komuanui, Te Hoe, Kowhae-tu, Wai-whakaata, Taratara-taua, and 
Haowhenua are well-known aim. 
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Whangai'kuia was a large channel where the kojfripiro and other fish 
were very plentiful. 

Near Awanui kehe abound, but there are no names to the channels 
and grounds, owing probably to a sparser iK}pulation on this part of the 
actual coast. 

At the East (.^ape there are a number of named channels, of which 
examples are Tupo and Pokai-takataka. The kehe grounds here are very 
rich, and at one time helped to support a large population. 

The Horoera district, between East Cape and Te Araroa, has the famous 
reef of Mataikaro. Here there are a number of channels where the tu 
method is ut*ed. Some of the channels are Te Awanui, Pararaki, Te 
Waipuna, Ngautahi, Te Awa-a-Koircrc, Umupokii)oki, and Ngareiawa. 
Two have modem names — Awa-o-Hare (Harr}"'8 Channel) and Awa-o-Anaru 
(Andrew’s (channel). 

The channels and rocks are useless, and hence unnamed, unless algae 
such as the kohuwai provided food to attract the k^he. 

Sexieon. 

The season when the kehe are in the best condition naturally depends 
on the time when the best food is in abundance. The kehe feed on both 
the parengo and kohuwai seaweeds that grow abundantly on the rocks of 
the district. The parengo is best in July, and lasts till March, but the 
Ngati-Porou say that it seems to have shortened its period to about 
January. The kohuwai comes on when the parengo has died down. Its 
season is from March to June. It is during the kohuwai season that the 
ke^e reach their best, being at their very best in March. 

The kehe^ however, is peculiar in that it forms good eating even when 
it is thin. This has led to the 8a)nng, Tupuhi kaka ki uta^ tupuhi kehe ki 
te moana (A thin kaka on land, a thin kehe in the sea). The kaka {Nestor 
uneridionalis Gray) is good eating when thin, and so is the kehe^ though 
appearances may be against them. Hence the Maori say there is no 
restriction or closed season for the keJie, and the koko method of catching 
can be used throughout the year. The methods which depend upon special 
feeding-habits also depend upon season. 

As regards the exception described in the Bay of Plenty district, where 
a close season is declared over the deeper fishiM-grounds, it seems that this 
is done by chiefs to add to their prestige. [Ime method of diving would 
hardly be used as an ordinary method to provide food-supplies. Thus 
declaring a rahui, or close season, over these deeper ground entails no 
irksome restriction on the people, and gives the chief an opportunity of 
exercising his tnana, or authority. The removal provides a special function, 
which is as much an aquatic sports gathering as a means of providing 
food. At the same time it stresses the importance of the ruling family. 

M iscdlaneous. 

The kehe is eaten fredi, as the flesh turns yellow if kept. The flesh is 
firm, and in cooking in the earth-oven it is not necessary to wrap it up in 
fem-leaves, as in the case of fish with a softer flesh. It is also preserved 
by flitting in halves (pawha/ra) and drying in the sun (rdrd). 

lie old kehe grows very large, but are too tough to be sought after as 
food. They are called kaUrirm, and the Maori say they are the bull kehe. 
The word katirimu is thus used as a term of derision in the following extract 
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from a song composed for one of the competitive meetings held bv the 
Ngati-Porou parishes some few years ago. It refers to the Horoera district, 
and mentions the Mataikaro reef, famous for kehe, crayfish, and the edible 
farmgo. 

Kia te kthe pohaiu, 

Tihei taruke^ 

Hinaki katirimu, 

Hukuti parengot 

Kiri haunga o Maiaikaro. 

To the foot-cnishors of roolcR, 

Porters of crayfish-pots. 

Trappers of bull ibese, 

Pluokers of seaweed. 

With malodorous skins from Mataikaro. 

The entrails of the kehe become very fat in the right season, and are 
better esteemed by the local people than the flesh of the fish. Hence, in 
the saying below, used as an invitation to a visitor, they make a display 
of hospitality and at the same time reserve the tit-bits for themselves : — 

Hoaiu ki te kainga, 

Kotaku ika ki a h}e, 

Ko U ngakau ki au» 

Go on to my home; 

My fish will be for you 
And the entrails for me. 

KAHAWAI. 

(2.) Scoop-nets for Kahawai (Arripis trutta). 

The kahawai is a well-known fish that comes up the Nortli Island rivers^ 
in large shoals in certain seasons. The common way of catching them is 
by trolling from a canoe with an unbaited wooden hook barbed with bone 
and inlaid with Haliotis shell (paua). From the last, the hook gets the 
name of paua. The paua is also used at the mouths of rivers, where it is 
thrown in on a long line (jriupiu) as the tide is coming in. The current 
gives the hook a spin, and deludes the kahawai into swallowing it as a 
sprat. It is curious that the fish will often prefer a badly made hook with 
a dull piece of shell. Its vagaries in this respect are embodied in the 
cynical saying. He kahawai ki te moana, he wahine ki uta (As a kahawai 
in the sea, so is a woman on land). 

Another common method of catching the kahawai is by means of the 
seine-net, which may be hauled or set in river-estuaries. 

At the mouth of the Waiapu Biver the fish is caught in a large scoop- 
net. In the region under discussion it is peculiar to this particular part,, 
but the Yen. A^hdeacon H. W. Williams informed me that the method is 
also used at the moutii of the Wairoa Biver, in Hawke’s Bay. 

Kupenga kdkd kahawai (Net for scooping-up iToAotMt).— -The word 
k^kh in the name of the net is the word with the short vowel already 
referred to. In this case it means to scoop up,” as the person with the 
net does aU the work and has no assistant armed with a stick to drive the 
fish into the net, Plate 106, fig. 1, gives a good idea of the sise of the net. 
The net in the plate is held by Panikena Eaa, of Bangitukia, who 
demonstrated its use. and is mainly responsible for the information in this 
section. The hupm^ga kdkd kahawai consists of a handle, a hoop, the net^ 
and a oiroumferential cord. 
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The handle consists of a manuka pole, 14 ft. long, and with a fork at 
the thinner end. It needs a strong wood like manuka to bear the strain. 
The handle just below the fork is in. in oiicumferenoe, and at the c ther 
end, where it is scraped down, it is 6 in. in circumference. The fork supports 
the hoop at one end, and at the other the handle projects 10 in. beyond 
the hoop. . The 10 in. projection is called te puritanga ringa (the grasping^ 
place), and the part within the hoop is called the tango (handle). 

The hoop (whiti) is formed of two lengths of supplejack. The ends of 
the two pieces are passed through the fork to overlap one another for about 
41 in. {hg, 41). A third piece of supplejack about 34 in. long is added to 
them and overlaps them for 17 in. on either side of the fork. These are. 
securely bound together, and this end of the net is called the roe. The 
other ends of the two supplejack lengths are bent back to form a laterally 
compressed oval, and are crossed over the pole 10 in. from the other end. 
The ends are made to overlap for 17 in. on each side of the pole. The 
overlap is bound together and securely fastened to the pole where it crosses, 
Except for the curve at each end, the sides of the hoop are fairly parallel, 
being about 44 in. apart. 

The net was usually made of dressed fibre. It is an elongated bag-net, 
having been made sufficiently long to go round the circumference of the 
hoop. It is joined at the sides and the bottom in the usual way, and is 
about 6^ ft. in depth. A 3 in. mesh may be used in the early part, of the 
season, when the fish are smaller, but after November a 4| in. mesh is 
preferable. 



Fic 4. 41. — ^Frame of Icakawai net. 


A circumferential cord (oAo) is threaded through the marginal meshes, 
and tied to the hoop at intervals of about 1 ft. This cord is the ngakau 
(support). As there is no friction against rocks, the ties are passed right 
round the hoop, instead of through holes as in the kehe net. 

When not in use the slack of the net is usually knotted in three places 
and wrapped over the handle. In carrying the net the handle is balanced 
over the shoulder, as in Plate 106, fig. 1. 

Method of Vee , — The fish are caught as they make their way in shoals 
towards the mouth of the Waiapu River. They come in close to the shore 
and travel parallel with the beach. The sho^s ere easily seen, and the 
fishermen dadi into the waves with the scoop-nets. The nets, though 
heavy when carried, are easily manipulated when in the water. The lijmt 
hand holds the tof^o, and the left hand grasps the puritanga ringa. The 
opening of the net Is directed towards the course of ^e fish, with the long 
axis horisontal. The net is then simply swe^t along through the shoaV 
until a sufi&oient number are in. The net-opemng is ^en turned upwards, 
so tiiat the hoop is level with or above the surface of the water. The 
fisherman then dashes ashore, trailing the fish in the water as long as 
possible, and empties his catch on the beach. Many of the fish are caught. 
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by the gills in the meshes. As soon as the net is empty he dashes back 
again and repeats the process. When the fish are not in big shoals only a 
few may be caught at a sweep. They are kept in the slack of the net near 
the operator imtil a sufficient number has been caught to justify going 
ashore. As the fish swim with some force, the fishennen always stand 
sideways to their course, so as to receive the impact of the fish passing 
outside the net upon the outer surface of the thigh. Though the weight 
of the net is lightened in the water, the dashing out and in with heavy 
catches of fish and a wet net make the work very strenuous. As the 
shoals are mostly in the smooth water just beyond the breaking waves, 
the fishermen when dashing out plunge head first through the larger 
incoming waves. Hence, to a child bom with a large head, the following 
saying was apxdied : E rahi te^ mahutiga o tatnaiii net hei tukituki i ttga 
ftgaru o Waikaka (The head of this child is big to break through the waves 
at Waikaka). Waikaka is the ocean beach to the north of the Waiajm 
mouth where the scoop-net is used. 

At the present day the people of the village of liangitukia are (ixperts 
in this method of fishing, and are naturally proud of it. In season, when 
the kahawai are plentiful, regular field days are held on the Waikaka beach. 
Though the work is hard, the men enjoy the fun and competition. Some- 
times a man gets out of his depth and is almost carried away by the team 
of live fish in his net, but the spice of danger adds io the excitement. 

Food-supply. 

The kahawai is a somewhat dry fish for eating purposes, but improves 
when fat. Its quantity, however, made it of some importance. In the 
season the local people camp on the beach. Wliilsf. the men land the fish 
the women are kept busy cleaning and hanging them up. Two tripods of 
heavy drift timber are erected to support a cross-bar, upon which the 
cleaned fish are hung up to dry. Tliis support comes under the term of 
whata. Those which cannot be eaten fresh are thus dried for future use. 
Inland people come down to the beach with carts, which go away heavily 
laden. 

treason. 

The kahawai come up the rivers in shoals, usually in pursuit of the fry 
of other fish. The season commences in November, but they aie not usually 
fat until December. They are good in January, and begin to disappear 
in February. The usual term for a shoal of fish is rangai, but with kahawai 
the word moana is also used — as, he moana kahawai (a shoal of kahawai). 
In attracting attention to a shoal the closed fist or the bent elbow must 
be used in pointing. If the outstretched finger is used it is equivalent 
to a pam (a motion to expel). The sensitive kahawai^ either through 
excellent vision or some occult power, are quick to take offence, and will 
depart for more courteous waters. 

Infiuenoe of EnHronment on Fishing Methods. 

Mention has been nmde of two other methods of catching kahmoai — 
with the pam hook and the seine-net. Both these methods are used in 
the region under discussion. The Motu River is famous for kahawai : 
there the pam hook is used. Hicks Bay is also frequented by the kahawai, 
and there the seine-net is used. Thus, in three parts of the same cultural 
region, three totally distinct methods are in use. Both the Whanau-Apanui 



Te Rangi Hiroa.~ ■ The Maori Craft of Nettivef. 


623 


and the Ngati-Porou recognize Pou as the tutelary guardian of fish. Until 
recently the first kahawai of the season was offered to him. Dr. Wirepa, 
of Te Araroa, has made some interesting observations on the reasons 
for these three different methods. In the Motu River the current gizes 
the paua hook the right spin as the line is drawn in. The method gives 
all the sport desired, and provides an ample sufficiency of food. There 
is no need to seek other methods. At Hicks Bay the river is sluggish and 
there is not sufficient current to spin the paua hook. The beach and 
estuary are clear of rocks, and have a smooth sandy bottom. The seine- 
net is suitable, and came into permanent use. In the Waiapu region the 
current is such that it casts the hook and line back on to the beach. The 
paua method was eliminated. The beach, owing to rocks in places, is 
unsuit<^d for the seine-net, whether set or hauled. Thus the two ordinary 
methods could not be adopted. Yet it was hard to see shoals of kahawai 
passing along close to the shore without making .some effort to secure them 
on a large scale. Bhoals of whit^^bait were scooped up with a scoop-net. 
Kahawai were bigger, certainly — hence a larger net was required. At all 
events, whether from whitebait or other fish, the using of a scoop-net was 
tried, proved a success, and became established. Thus in this one district 
man adapted his procedure to suit the different local conditions ; or, in 
other words, environment effected changes in his material culture. 

WAREHOU. 

(3.) Landing-net for Warehou (Seriolella brama Ouenther), 

The warehou is a salt-water fish found plentifully about Cook Strait, 
and along the east coast into part of the Ngati-Porou waters. It is a 
good-eating fish, and is caught with a baited hook on rod and line. The 
Ngati-Porou say that north of Gisborne the fish differs from those farther 
south in having a very tender mouth, which thus prevents its being lifted 
directly out of the water on the hook. The weight causes the lip to give 
way, and the fish is lost. To prevent this, a landing-net is used that is 
peculiar to this district. 

Korapa (Landing-net). — As we have seen, the term korapa, whilst used 
generically with the two scoop-nets already described, applies particularly 
to the lanffing-net for warehou, Hamilton figures three in Mutteum BuUetin 
No, 2f page 65. Ho lias been misinformed, however, and states in error 
that they were used “ for fishing in rock-pools and in the long narrow rifts 
in the clay rocks on the east coast.” This description applies to the 
scoop-net for kehe^ which is also called korapa. The nets that he figured 
are landing-nets for warehou. The confusion has been caused by the name 
ki)rapa being applied to both forms of net. 

The korapa consists of a handle, hoop, and net (Plate 112, fig. 1). The 
handle is a short T-shaped piece of wood, which is usually carved. One 
limb, carved like a bird’s head, is used for grasping. The cross part of 
the handle is curved on either side, and grooved on its outer surface tO 
fit the hoop. The groove is continued as a hole into the actual handle, 
to take the ends of the hoop. The hoop is of supplejack, bent round in an 
oval, and lashed to the grooved part* of the handle on either side. The 
net is a shallow bsg-net. In the plate it is a rather poor one, made of 
string. The hoop has been run through the marginal meshes before tying 
to the handle. 
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MethoiUt of FUkiug, 

The iDorehou is caught by two methods on recognized fishing-grouuds : — 

(1.) Tiwa/ro , — This method is with a hand-line about six maro in length. 
The maro is the distance of a full span of the arms. Roughly, it is xisually 
regarded as about a fathom. The fish does not keep to the bottom, hence 
the shortness of the line and the light sinker used with it. 

(2.) Tihengi (Rod-fishing). — With the same length of line, a rod, called 
a tatUara, is used. The rod is made from a toaioa sapling about 8 ft. to 
9 ft. long. The U^atoa growing on the hills are considered best for the 
purpose, as they are kakara (sweet-smelling). Sometimes a short carved 
piece of wood, about 7 in. long, is lashed to the end of the rod. The 
carving is in the form of a head, and contains holes, to which loops may 
be attached. One is figured by Hamilton in Dominioti Mitseum Btdletin 
No. 2y fig. 47. To the end of the rod, or one of the holes in the carving, 
is attached a loop carrying a number of threaded shells of the univalve 
called ataata (Turbo smaragdus Martyn). Through the loop the fi-fathom 
line passes. The baited line is thrown out, and the proximal end of the 
rod attached to one of the thwarts of the canoe. A man may have two 
or more rods out. When the fish takes the baited hook the pulling on the 
line causes the sheila to make a noise, which attracts attention. Part of 
the equipment is a rou — a rod slightly longer than the tautara and hooked 
at one end. The rou is also of toaioa, and is prepared by tying the top of 
a thin growing sapling into a loose overhand knot. When it grows to the 
right size it is cut down and the knot trimmed into a hook, which will not 
straighten out. When the shells jingle, the fisherman reaches out with 
the rou, hooks in the line from beyond the edge of the rod, and brings it 
to his hand. 

Since the above was written the writer had the privilege of accompanying 
Mr. George Hyland on to the warehou fishing-grounds off Tokomaru Bay. 
Some extra details were noted. The appropriate length of line was knott^ 
near the end of the rod with an overhand knot, and the proximal end brought 
along the rod for 3 ft. or 4 ft., when another overhand knot was made and 
another length of fishing-line freed. Thus to each rod there were two 
fishing-lines with their own hooks and sinkers. The proximal end oi the 
rod was fixed to a thwart, and the fisherman also used a hand-line. The 
tararo and tihengi methods were carried on at the same time. The object 
was to have as many lines out as possible in the restricted space available. 
Each fisherman sitting on a thwart, instead of being restricted to one line, 
had three lines, which were well spaced outwards to prevent their becoming 
entangled. Instead of shells, a tin match-box conwning leaden shot was 
tied to the end of the rod. When the fish pulled on the baited hooks the 
sound made by the shot in the matoh-box attracted immediate attention. 

Use of the Landing-fitt. 

When the fish is hooked the line is hauled in, and when it is close to the 
canoe it is played with one hand whilst the other slips the landing-net 
into the water. The fish is met with the net, but if it pulls away it is played. 
Once in the landing-net there is no hurry in lifting it into the canoe. The 
fish struggles strongly at first, and it is allowed to exhaust itself before 
being lifted in. If there is another fishii^-oanoe near at hand, the oorreot 
thi^ is Jbo jam the fish a^inst the outsiae of the canoe with the net and 
let its fiappings be heard by the rival fishermen, who are further annoyed 
by the exultant yells of thw BUpceesful neighbours. 
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Bail. 

I’hy best bait is the flesh of the crayfish. 


Omens. 

Dreams were regarded as omens. The lucky omens were to dream of 
cooked food, old torn garments, being bespattered with mud and dirt, or 
embracing a woman. As the luck indicated by a dream was personal, the 
ilreamer kept it to himself. The luck could be taken by any one who put 
his arm round the dreamer. The dreamer would then catch about two 
fish whilst the other obtained a big catch. The dreamer, therefore, besides 
<!oncealing his dream, would keep away from too close contact with any 
one, lest any demonstration of aflection rob him of his luck. This action 
often defeated its purpose, for non-dreamers were on the lookout for any 
one who avoided them. The dreamer, however, could save his luck by 
immediately striking with his open hand the person who embraced him 
and saying, E kore taku moe e tiro i a hoe'' My dream cannot be taken 
by you ”). On the fishing-ground the lucky dreamer caught all the fish 
whilst the others looked vainly on. 

Cooking. 

The fish had to be cooked in the earth-oven (tao) and not broiled or grilled 
until the season was well advanced. Immediate grilling on return to the 
shore was terine<l taiki, and caused the fish to leave the fishing-ground. 


Season. 

This varied, on different grounds, from April to July. 


Fishing-grounds. 

Te Puna was a famous ground near Akuaku, between Waipiro and 
Whareponga. It opened in April. The tenn for opening a fishing-ground 
is takiri : thus, Ka fakiritia Te Puna i a Aperira (Te. Puna will be opened 
in April). The mana, or authority, over this ground was exercised by the 
chief of . the Whanau-o-Te-Haemata subtribe. The first fish had to be 
eaten by the chief of that family, who at present is Tuta Ngarimu. 

Te Poroporo ground is near Waipiro, close to the point. There large 
fish are caught. 

Puakato, near Waimahuru, has large fish, and opens as late as July. 
The mana belongs to the Vi^anau-a-Rakairoa subtribe. To that tribe 
belongs Renata Tsmepo, who supplied these notes. The ground is men- 
tioned in a lament composed by Riria Turiwhewhe for Te Rakahurimai, 
who, with a boat’s crew, was blown out to sea. by a patera wind and 
drowned. 

E au kuware kihei rawa i puritia 
Tukua kia haere kia toe te horonga 
Tera PuahtUo ha rewa kei runga, 

Kti tua koutou e aroka net au-ee 

Ah ! ignoEaiit I, who d^d not detain. 

But afiowed their wish to aeek its end ! 

There Puakato rises above the waves ; 

Beyond lie ye for whom I grieve-Hsh me ! 
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B. Bag*nets. 

Bag-nets are attached to circular hoops, and depend upon bait for 
attracting fish within the area of the hoop. The ])re8cnce of the 6sh being 
known by touch or sight, the net is drawn up vertically and, as the 
tendency of fish is to sound or dive downwards when startled, they are 
easily secured within the net. In this section there are three kinds of 
nets, for securing (1) craydish, (2) tmigahan^aha , and (3) maomao. 

CRAYFISH. 

(1.) B(tg’net fw Crayfish (Pouraka). 

Crayfish are very plentiful all along the East Coast and Bay of Plenty 
area. There are four methods of securing them. The commonest is by 
diving. A simple method is with the nuUirCy a rod with a number of 
strands of flax looped over one end. In the midst of the strands is a bait 
of paua {Haliotis). The rod is thrust down into rocky crevices. The 
crayfish, attracted by the bait, gets its legs tangled in the strands and is 
drawn to the surface. A third method is by baited crayfish-jmts made, 
of thin manuka rods. These traps are called taruke, and are set on the 
sea- bottom, whilst a long rope with wooden floats marks the spot. 



The fourth method is by means of the bag-net termed 'pouraka. In 
the East Coast- Bay of Plenty area pouraka refers solely to this kind of 
trap. In Lake Taupo a pouraka is a netted trap, set like a taruke, and 
used for catching kokopu {Galaxias brevipinnis). At Maketu and on the 
Waikato coast the pouraka is similar in make to that of Lake Taupo, but 
is used to catch aua {Agonostoma forsteri). The crayfish-powmfca consists 
of a net, hoop, handle, sinkers, bait-support, and line (Plate 107, fig, 1). 

The net is made of flaxen strips. Thirty-one meshes are put on the 
supporting-strand, by any one of the three direct mesh-commencements. 
The thirty-second mesh is added when the sides are closed. The depth 
is carried down to ten rows of meshes, additional meshes being added. The 
sides and bottom are closed as already described. 

The hoop for the mouth of the net {whiti, or potaka) is of supplejack. 
With the Ngati-Porou the supplejack is threaded through the marmal 
meshes, the ends overlajpped, and lashed together. Roughly, the hoop 
was 36 in. or more in diameter. With the Whanau-Apanui the bag-net 
is attached to the hoop by a chain-lmot of fibre-cord, which is looped 
twice round the hoop and each circumferential mesh, as shown in fig. 42. 

The handle is made of split supplej^k, which forms an arch over the 
hoop. The ends are attached to opposite points of the hoop by doubling 
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the ends round the hoop with a 6 in. or 7 in. overlap and lashing together 
as in hg. 43. Another strip of supplejack inay be attached in a similar 
manner at right angles to the first, and an additional lashing made where 
the two handles cross at the top of the arch. This arched handle is called 
a j>ewa. 

In some nets I saw at Opa])e, in the Bay of Plenty, a single handle was 
used, but these were stayed with two sets of a two-ply twisted cord of 
undressed flax, as shown in fig. 44. The handle also had two cords of a 
similar nature stretched across from side to side at the levels of the two 
sets of side stays, as shown in fig. 43. These are tied to the handle below 
the side stays so as to prevent their slipping up on the handle. In this 
last type the bait is attached to the middle of the lower cord. In the 
ilouble handle there is no need for these two cords. A special cord for 
the bait is therefore stretched across the circumf(»rence of the hoop from 
the bases of one of the handles. The bait-cord is called the poe moxmu. 
In some cases a special bait-rest is made by tying a short piece of stick 
at right angles to the middle of the bait-cord to form a cross. A strip of 
flax about J in. wide is then wrapped successively round each arm of the 
cross so as to overlap, as in a fly-flap.* To this a piece of thin flax is 
attached to tie on the bait, which is laid on the lozenge-shaped bait-rest. 
This bait-tie is called the tau-mounu. Sinkers (pmiga) of stone are attached 
on the outer side of the circumferential hoop at the handle- junctions, 


44 

Fio. 43.— Pottfoifca haudlt* : a, haiidlo ; b, crDHft-wction of bot»p ; c, handle-stays. 

Fiq. 44 . — Pouraka handle : a. handle ; fe, hoop ; side stays. 

care being taken to select stones of even weight so as to maintain the balance. 
In these days a piece of cloth is often wrapped romid the stones to prevent 
their shpping. In ancient days grooves were chipped on the stones, or 
they were enclosed in a small net to serve a similar purpose. A line or 
fine rope of sufificient length was attached to the handle or the crossing of 
the two. 

An ingenious thought was the attachment of a thin strip of flax from 
the bait-rest to the lower end of the line where it was attached to the handle. 
When the baited trap rested on the bottom of the sea, the tugging of the 
crajdish at the bait was clearly transmitted along this cord to the line and 
the fisherman abbve. It was therefore called te tau whahwrongo 
the feeling-string. 

Method of Vee . — The pouraka is baited usually with pam (Haliotis), 
or any kind of fish. In these days meat may be used. In the night-time 

* Ta Rakoi Hihoa, Maori Plaited Basketry and Plaitwork, I'rana. NJL, Insi.t 
vd. 55, p. 356, 1924. 




628 


Ttmtadims, 


the nets may be set in the shallow water near the reefs, at low water, or 
just when the tide is coming in. When baited the net is simply lowered 
into the water at the selected spot, and the sinkers take it to the bottom. 
If the line is held, the pulling of a crayfish at the bait is transmitted up the 
feeling-string to the line, and distinctly felt. On hauling up, the crayfish 
drop down into the net. It is usual, however, to set a number of nets 
and tie the ropes to rocks or points on the reef. When the last is set the 
fisherman starts at the first and lifts them up. They are reset when the 
contents are removed. By the time he has completed his task it is time 
to start on his round again. Half a dozen nets is a convenient number 
to keep one man employed. 

In deep water the nets may be set in the daytime. A raft (mohihi) 
made of the light tumama {Entdea arbarescens) is used. Floats (poito) of 
the same wood are tied with a clove hitch to the end of the rope when the 
net reaches the bottom. A number are set, and the fisherman paddles 
round on the raft, picking them up in turn. When crayfish are plentiful, 
ten or twelve are caught in one net at a haul. 


Season, 

Crayfish are caught all the year round, being at their best in September 
and October, but especially in Sc?ptember, when the kowhai (Edwardsia 
tetraptera) is in bloom. Kcfura are not put in fresh water to render them 
soft (mara) until the blooms are oft the kowhai. If it is done, the cray- 
fish becomes small (pahupahi)^ thin (tupuhi), and rerewai, Rerewai means 
that there is nothing inside the cep^lothorax (papa) but froth (pohuka). 
After October the crayfish sheds its shell. This process of eedysis is termed 
maunu (to become loosened or cast ofi). The same term is applied to birds 
when moulting, as in patera maunu (a moulting duck). The soft cra3rfi8h 
is called a kmra maunu. They are very fat, and esteemed best of all 
houta. Hence November is looked upon as the best month of the season. 

Crayfish-holes (Rua Koura). 

When the crayfish are shedding their shells they collect in large numbers 
in certain holes between the rocks. These spots are called rua maunu 
(shell-shedding holes), or simply rua koura, A knowledge of their location 
is very important, and they are named. Such are l^itangata, Tara-o- 
kaikore, and Oruamaiiu, at and near Horoera. Others are Te Awa-tapae 
and Hangai-koroua. Te Wharau-o-Ngati-Porou and Okahu are two 
famous rua koura at Mataaho. The former faces south and the latter 
north. Tangitu and Te Foti are also in this neighbourhood. In the 
season boats are taken to them and the koura loaded in sacks. In feeling 
for them, the old shells are removed first, to get at the fish which are 
below. 

Grounds for setting Traps (Tukutukunga Taruke). 

Though these grounds are for setting taruke traps, the pouraka is used 
on them in the da^ime. They are situated out in the deeper water. These 
grounds, like fishing-grounds, are picked up from certain land-marks. 
Two cross-bearings are obtained by certain objects being got into line : 
the bearings were referred to as nga rarangi (the lines). Gk)od grounds 
were nam^ : such are Te Poho-o«Whakarara, at Mataikaro ; Tunga-o- 
Hurumahu, Taka-koau, Te Rua, Tunga-o-Tope, Ngawhakararangi, and 
Tokatutahi, all in the vicinity of Horoera. 
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Names of Cragfish. 

Difierent names are given to cray&h, but they seem to refer more to 
various sizes. Thus the smallest ones are called weia the ordinary larger 
size, matajmhu ; and the very largest, pawharu. Pawharu are caught o^y 
in deep water. They are often covered with shells, and are considered 
the best for eating. A dark-coloured crayfish is called matapara. 

New Zealand marine crayfish*** were first assigned to the genus Palinurus. 
The common cra3rfish was described as Palmurus edwardm. The generic 
name now stands as Jams, and of the two species inhabiting these waters 
the common market cray^h is Jams Udandii, and the rarer one Jams 
hugdii. Whether the Maori names above represent different sizes of Josut 
hiandii, or whether the matapara and the pawharu represent Jams hugdii^ 
I am unable to say at present. 

Paris of the. Gragfisk. 

The antennae are called pvihi. The first large pair of legs are called the 
konui. The same word is applied to the human thumb or big toe. The 
other four pairs are the waewae (legs). The abdomen (commonly called the 
“ tail ”) is the hiku — also meaning “ tail.* * ' The cephalothorax is divided 
into two : the upper part with the carapace is called the papa^ and the 
lower part with the sternum is the take. 


Diving for Crayfish. 

The crayfish frequent the clefts between the rooks in parts that are 
easily accessible at low tide. Tliose are obtained by submerging or diving. 
A plaited basket with three pairs of handles is fastened round the waist by 
a strong strip of flax tied to the outer pairs of handles. This type of basket 
is called a kawhiu^ and is also used for gathering shell-fish. The fisher feels 
down the crevices with the foot for the pfuihi of the crayfish, or any other 
part. If the water is very shallow the crayfish is reached by the arm ; if 
beyond reach, the fisher simply submeiges under the water sufficiently to 
reach the fish. If deeper still, the head has to go down and the feet up in 
the process of diving. In grasping the kmira, it is seized by the papa (cara- 
pace) : it then comes up easily. It is usual, also, to turn the craj^sh with 
its legs upwards immediately, to render it helpless. If the fish is caught 
by the konui H is difficult to get it up : the leg usually breaks off. The 
right tlung is to break the other one off as well and so render extraction 
more easy. Though this pair of legs is not furnished with chelae, or nippers, 
one has to be careful, as they can inflict a very nasty scratch. Women 
usually do the diving. In the old days, when a certain definite procedure 
was still observed, if a woman broke off a ibonut she always dived back to 
remove it : otherwise crayfish never returned to the hole. In the kawhiu 
basket the middle untied pair of handles are pulled apart to admit the 
catch. Experts emerge from a dive with a crayfish in each hand, and 
some are said to come up with a third crayfish in the mouth, where pre- 
sumably it has been transferred by hand. In these degenerate days an 
old sock is often used as a glove to protect the hand from the sharp 
spines. 

* G. AaoHBY, The Marine Crayfish of New Zealand, Trans. K.Z. Inst., vol. 48^ 

p. 896, 1915. 
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Cooking and Preserving, 

Crayfish cooked in a hmgi (earth-oven) have a better flavour than if 
boiled. A great delicacy with the Maori is koura nmra, Tliis is prepared 
by soaking the crayfish in fresh water for about three days if the water is 
warm, and four or five if it is colder. The test is the loosening of the shell. 
When it comes away easily it is termed mahiti. People used to crayfish 
will then eat them raw and enjoy them : the smell is worse than the tast<;. 
When thoroughly niara the fish separates into parts- the take, papa^ 
and hiku. The flesh of the legs easily 8e])arates and comes away with the 
tuhe. The flesh is placed on a wooden platform or support and left to dry 
for a day. Two tvke are placed together (karapiti), beaten or ]>ounded to 
stick together, and exposed for another day. They are again beat/cn. cooked 
in an earth-oven, and dried. When dry they are packed in baskets, and 
will keep for a year. The other parts are dealt with in a similar manner. 
The papa part is usually consumed by the family, but the take and hikn 
parts are kept in the storehouse for occasions. Crayfish preserved in this 
way, whilst very palatable, create a great thirst. In the historic attack on 
the fort of Pakaurangi the garrison were giveri a present of preserved crayfish 
beforehand. The fort was then invested and the water-supply cut off. 
The inmates were so crazy witli tliirst that some of them broke through 
and sprang into the water, covered with as many garments as they could 
carry. A few regained the fort, and the unfortunate inmates squeezed 
precious drops out of the soake.d garments. Hence the battle was called 
Pueru Maku (The Battle of the Wet Garments). The incident is referred 
to in song : — 

He fcovra ie kai i Uthuri ai Pakaurangi, 

Crayfish was the food through which Pakaurangi fell. 


TANOAHANGAHA. 

(2.) Bag-net for Tangahangaha (Tutoko Tangahangaha). 

The tanga}m\gaha {Pseudolahrus pittensis, banded parrot-fish) is one of 
the smaller fish found about the rocks and reefs. Though the net to be 
described is usually associated with it by name, any of the other rock-fish 
are equally welcome. 

The iutoko is made on the same principle as the pouraka, but it differs in 
having a long rigid wooden handle. The handle thus takes the place of the 
line, and sinkers are rendered unnecessary. It consists of a net, hoop, 
handle, and bait-string (Plate 107, fig. 2). 

The net is a bag-net made like the pauraka. In the net figured the 
closed-loop commencement was used, with thirty-two loops. The net was 
continued down for ten meshes in depth, and no additional meshes were 
added. The side and bottom were closed in the usual way. In this case 
the bottom was the last row of meshes made. The hoop was made of split 
supplejack, 49 in. in actual circumference. The leng^ of supplejack is 
thus a few inches longer to allow for overlap. In the net, the supporting- 
strand is left in position and adjusted to the circumference of the hoop, or 
a stronger strand is put through the closed loops in its place. This cir- 
cumferential cord is tied to the hoop at regular intervals with overhand 
knots. 

The handle consists of a numuka rod about 10 ft. long, with two long, 
thin branebes forming a fork at one end. The branches are cut off level 
and tied to each side of the hoop, as clearly shown in the plate. 
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The bait-cord consists of a strip of flax tied across the hoop between the 
two limbs of the handle. Its middle carries a 'pae rnounu (bait-support), aa 
in the crayfish-net. The strip of flax attached to the bait-support, and 
temporarily attached to the left limb of the handle in the plate, is the tau 
rnminu, or bait-tie. From the bait-support to the bifurcation of the handle 
stretches another stri]) of flax, the tau whakarongo, or feeling line, to convey 
messages to the person at the end of the handle. 

The difference in shape between the pouraka and the tiUoko nets will be 
noticed. Though they started with the same number of loops or meshes,, 
in the pouraka additional meshes were added, whilst the longer hoop has 
stretched the upper meshes. The net has thus an inverted-cone appearance. 
In the tutoko no additional meshes were added, but the hoop has stretched 
the upper meshes whilst the bottom has been flattened out by the bottom 
join. This gives the net a shape somewhat like an hour-glass. 

Method of Use , — The net is baited with crayfish, or any kind of fish or 
meat, and the bait securely tied to the bait-rest by means of the bait-tie. 
It is used off the rocks, and by means of the long rigid handle can be thrust 
anywhere, either to the bottom or to any intermediate position. 

The net is very successful in taking smaller fish which often cannot be 
taken with a line. Even fairly large fish, such as snapper and moki, may 
be caught in it. It is easy to make, and would form a useful net for seaside 
campers near rocks and reefs. 


MAOMAO. 

(3.) Bag-net for Maomao (Matarau). 

The maomuo (Scorpis violaceus Hutton) is a deep-sea fish that travels 
in shoals. It frequents certain grounds in season. It was for fishing from 
a canoe on the grounds that the lai^e bag-net was devised. 

Tile net is called a matarau by the Ngati-Porou, from rmla (mesh) and 
rau (a hundred, or many). The Whanau-Apanui and the Ngati-Awa call 
it wahanui (large mouth), from the size of the opening. I understand that 
the Ngati-Kahungunu, of Hawke’s Bay, call it tamri or tawaru. The 
maiarau consists of a net, hoops, and an arrangement of cords and lines to 
suspend the net and oarr^’^ the bait. A sinker and a strong rod are also used. 
(Plate 108, fig. 2.) ‘ 

The net part consists of two distinct nets. They are made of prepared 
flax-fibre twisted into two-ply cords. The upper net is made about 36 ft. 
long and 5 ft. deep. No additional meshes are introduced. When com- 
pleted the sides are joined together to make a cylinder about 12 ft. in 
diameter. The lower net is started with the clos^-loop commencement, 
with fewer meshes than the first net. This is rapidly increased by additional 
meshes until, when about the same depth as the first, it has exactly the 
same number of meshes. The sides are now joined to form a cone- or 
funnel-shaped net. It is turned base upwards, and joined to the lower 
circumference of the first net by running a strong cord through the 
marginal meshes of each, as in fig. 46. The cord, which is called the 
ngaka/a, is tied together at its two ends. Another strong cord is now passed 
through the clos^ loop at the bottom of the second net, drawn taut, and 
tied to dose the opening. 

There are two hoops in this net. The upper, which forms the opening, is 
composed of two or three supplejacks twisted together, and naving a 
diameter of 12 ft. to correspond witn the upper net. The upper margin of 
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the first net is securely lashed to the hoop with a continuous cord. 
A second hoop of a single supplejack is tied round at the junction of the 
two nets to assist in keeping the net spread out. The two nets and the 
hoop show up well in Plate 108, fig. 2. The owner, Hohepa Piri, is shown 
on the left of the picture. 

The complicated arrangement of lines is seen in Plate 108, fig. 1 . These 
lines of dressed fibre are spliced to a central cord ending in a loop to which 
a line and rod are attached during fishing operations. The upper set of 
radiating lines are eight in number. These are suspension lines, and are 
ofdled tau popoia. The outer ends are attached by clove hitches to the 
upper hoop at regular intervals^- -t.e., ft. Below them is a set of four 
radiating lines which are tied to the hoop alongside four alternate suspension 
lines. They are the bait-lines (tau mounu). To each of these is attached 
a number of fine cords throughout their length. They are the bait-ties 
{taka mounu), A short length of cord connects the centres of the two sets 
of radiating lines. This seems to keep the system of lines together, besides 
suspending the bait-lines. From the fact that it also transmits the pulling 
of the fish on the bait to the line above, it is called the tau whakarongo (the 
feeling-line). It is named on principle ; for the fisli are observed by sight 
and not by touch. 



Fio. 45. — ^The ngakau oord joining the free margins of two nets. 


The whole system of lines is neatly spliced together, and when the net 
is not in use the lines are removed and folded up in one piece. This method 
obviates time and trouble when the net is being assembled. Before going 
out to the fishing-grounds the net is put together and suspended from a 
spar. The suspension and bait-lines are then tightened or loosened until 
the net hangs true. 

A stone, or punga^ is tied to the bottom of the net to act as a sinker, 
as shown in Plate 108, fig. 2. 

Method of Use, — When the net is assembled the upper and lower hoops 
are placed together. The circle is flattened by bringing two opposite points 
together, and then, by a land of figure-of-eight movement, the hoop is 
twisted on itself in the middle and doubled over to form a double hoop 
occupying half the size : this is for ease of transport on the canoe. 
When the fish^-ground is reached the net is untwist^ and the four lines 
baited with the tail-part (abdomen) of orayfi^ : this is the proper bait. 
Some idea of the number of bait-ties on the lines may be gained from the 
fact that it takes a large sack and a half of crayfish to completely bait the 
lines. The net is put over the side, mik a line attached to the loop above 
the supporting-lines at one end and to a danting rod at die other. The net 
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is lowered below the surfaoe, and the crushed parts of the cephalothorax 
of the ora^sh thrown out on the surface to attract the fish. This loose 
bait is called poapoa, or taruru, Maomao swim fairly dose to the surface. 
When a shoal is attracted to the surface, the fish darting round the loose 
bait fairly make the sea foam. The tails, dorsal fins, and mouths of the 
fish come up above the surface of the water. The upper hoop of the net is 
kept about 3 ft. or 4 ft. below the surface. The fish soon find the bait-lines, 
and when sufficient are over the net it is raised. The startled maomao dart 
downwards — never upwards or sideways. They remain in the region of 
the lower net. The hoop is again lowered to allow more fish to get to the 
bait-lines. When it is judged that a sufficient catch is in the lower net the 
hoop is raised out of the water and the sides of the net drawn in by hand 
and gradually raised until all the fish are concentrated in the lower part of 
the net. This part is then lifted into the canoe. The whole net is never 
raised out of the water by means of the rod, as it would not only be too 
awkward from the depth of the net, but the weight of the fish would break 
the supporting-lines. The cord at the bottom of the net is unfastened and 
the fi^ pour^ out into the canoe. The smaller fish are entangled in the 
meshes of the net : these are called papapa. The fish which are too large 
to be enmeshed are called kiwi. Large numbers are caught/ — as many as 
from seven hundred to two thousand. Seven hundred is looked upon as a 
poor catch, and the following phrase expresses this : Kaore i mate te ika 
(There was a poor killing of fish). The fish are so ravenous that they will 
even struggle over the hoop when it is level with the surface to get at the 
bait. When a shoal appears, the part of the hoop near the canoe is often 
kept out of the water whilst the outer part- is raised and lowered by hand. 

Status of Maomao. 

Amongst the older people the two fish of consequence in this area were 
the maomao and the moki (Latris cHic^ie), According to some, both these 
fish were obtained by Pou from Hawaiki. They are referred to as nga 
potiki a Rehua (the children of Rehua). When the signs of the season were 
seen in the heavens the phrase was used, Kua tata nga po o nga potiki a Rehua 
(The nights of the children of Rehua are drawing near). 


Season. 

The season for maomao begins towards the end of January, lasts through 
February and March, and ends in the early part of April. 


Fishing-grounds. 

The matarau was only used on definitely - located fishing - grounds. 
Between Gisborne and Hicks Bay there is only one fishing-ground of any 
importance : tiiis is ofi Waipiro Bay. Farther round the coast to the xrcMfth 
and west the fishing is much better. A very famous maomao gro\ind is 
situated ofi Lotin Point. Hohepa Piri, owner of the net figured, annually 
travelled up from Te Araroa to Lotin Point for Idle fishing. The catch 
was cooked and brought home for distribution amongst his friends and 
relatives. He had just returned when these notes were made, and we had 
the opportunity of partaking of some of the last-cooked maomao of the 
season^s oatoh. Another famous ground was at Motu-kiore, ofi Te Kaha. 
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Cooking. 

The best way of cooking maomm ig by grilling. A fire is lighted on the 
fine gravel beach. When the gravel beneath the fire becomes heated the 
wood and embers are swept aside. Sticks are laid parallel over the heated 
gravel and pressed down. The fish arv^ laid across the sticks, and the heat 
of the hot gravel cooks them. The Maori say that the fish are so fat that 
they cook in their own fat. The fish are so nch that it takes a good 
trencherman to eat two whole ones. When cooked and dried they keep 
for some time. 

Habits. 

The maomao moves in shoals. The Maori naturalists held the opinion 
that when they were directing their course in a (sertain direction they were 
never turned back. Tamatea, defeated in battle in the region of Doubtless 
Bay in the north, set off with his fleet for the south. On rounding Niiku- 
taurua Point he met the fleet of Kauri coming up with reinforcements. 
The latter urged him to return ; but Tamatea replied, “ He rangai maoniao 
ka taka i tiui o Nukufavrua e kore a nmri e hoki ia ” (A shoal of maowao that 
rounds Nukutaurua Point never goes back). 


C. Set Trap-nets. 

Set trap-nets differ from scoop-nets in being left in a set position, and 
depending for their catch on the current of stream or tide, the seasonal 
movement of fish, or human beaters. They differ from bag-nets in being 
unbaited. In the area under consideration there are four varieties of nets, 
of which three are used in fresh water and one in salt water. The one 
used in salt water is the seventh method for catching kehcy so it will be 
dealt with first. 


KEHE. 

(1.) Set-nel for Kehe (Haua, or Hinaki Keheh 
(PUt© 114.) 

This net is called haua by the Whanau-Apanui, and hinaki kehe. by the 
Ngati-Porou. The word hinaki properly belongs to eel - traps made of 
stiff material. It seems to be used, however, for all traps which are set 
horizontally, and thus have the entrance facing sideways like the door of 
a house. Thus traps made of rushes to catch koa/ro in Lake Boto Aira are 
called hinaki. Two traps in this section, made of flax netting, but used 
in the horizontal position, are called hinaki. The traps with the opening 
facing upwards, such as the rigid ta/ruke and the netted pouraka, for kokopu 
or auay are never called hinaki. 

The hinaki kehe consists of a framework of poles and hoops and two 
nets stretched over them. The framework consists of six manuka poles, 
of which four are from 5 ft. to 6 ft. long and two are 1 ft. longer. Sometimes 
kohekohe poles are used. Those poles are tied together at the thin ends, 
and at the other ends attached at regular intervals round a hoop. The 
diameter of the outer hoop varies. The one I saw at Te Kaha was oval, 
with the diameter 38 in. by 48 in. The rods and hoop thus form a long 
cone. Two other hoops are fitted into the cone, one being 20 in. from the 
outer and the other about 18 in. from the second. The rods are securely 
tied to the hoops, and the framework rendered firm. The hoops are made 
of supplejack. In some traps there may be four hoops. The two longer 
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rods are placed at the lower part of the framework, and project 1 ft. beyond 
the outer hoop. 

The net part- consists of two funnel - shaped nets. The first net is 
commenced with ten closed loops, and additional meshes are added gradually 
until there arc forty meshes to a row. By this time the depth of the net 
should be from the outstretched finger-tips to the point of the opposite 
shoulder. The sides are joined, and both ends arc left open. The second 
net is commenced with twelve loops, and increased also to forty meshes per 
row. The depth is from the finger-tips to the sternum. 

The small end of the second net forms the trap. A two-ply twisted cord 
of flaxen stri])s is passed through four or five of the lower loops of the 
smaller opening and tied on either side. This cord is drawn fairly taut 
across the horizontal diameter of the third hoop and the ends ti^. It 
gives the counter-pull against the base end of the net, as it is turned over 
the outer hoop and stretched back over the framework as far as it will go, 
evenly all round the circumference. The middle part of the two-ply cord 
is the part that the threaded meshes of the smaller end can oc^py when 
the base is evenly stretclied. The pull coming evenly from all the radii of 
the funnel helps to maintain them there. Thus the cord, besides providing 
counter-pull in stretching the net, also serves to assist in keeping the smaller 
opening in the middle axis of the framework. The outer part of the net 
stretches back on the framework for 12 in. or more. 

The other net is now drawn over the small end of the frame. Its base 
or larger opening is drawn up to the base of the other net, and they arc 
joined together by running a cord through the marginal meshes of each, 
as in the case of the two nets in the nicUarau for the tnaomao fish. The net 
is then pulled back to tighten it. A cord is passed through the loops of 
the small end, and tied round the small end of the framework about 12 in. 
from the end. Owing to the overlap of the frame-rods with the necessary 
lashing, it is at this spot that the interstices between the rods arc wide 
enough to need covering by the net. Thus the outer surface of the frame- 
work is completely covered by netting, and a funnel projects inwards from 
the outer hoop. The small internal end of the funnel occupies a central 
position upon the cord fixing the lower meshes. The upper meshes of the 
opening hang loose, and, whilst they offer no obstruction to fish entering, 
their collapsed condition renders return more difficult. It is found that 
the loose meshes act better than a hoop. The funnel is called the 
puwkatero (see fig. 46). 

Two hoops are passed round outside the net in the position of the outer 
and second hoops of the framework. These are to protect the net from wear- 
and-tear on the rooks. In general principle the net re^sembles the eel-trap, 
or Ainaki. Any seeming inconsistencies between the distances given will 
be found to disappear when the nets are stretched, the small end of the 
framework well lashed together, and the cord supporting the opening 
readjusted to suit the stretching of the nets. 

A typical Aaua is shown in Plate 114 : this net was specially made for 
this article by Te Pirimi Tautuhi, of Te Eaha. 

Method of Use . — A place is selected at low water where parengo or kohuwai 
seaweeds are plentiful. The place is cleared to suit the net, and stones 
may be arranged to form a pa, or race, towards the net. A piece of wood 
{rakau kurupae) is laid down to make a firm foundation for the net. 
Another piece of wood is lashed across the projecting ends of the two lower 
rods of the framework. Stones are placed on these ends to keep the net 
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down. The thin end is also weighted down, and stones are placed at the 
sides. In addition, ropes are tied from the front and back to rocks to keep 
the trap in position when the tide rises and falls. The trap is set facing 
the shore or a large pool near the shore : it is fixed in position when the 
tide is out. The eaten is made when the tide is going out. Fish returning 
down the channel and following the current pass into the trap and cannot 
get out. Other fish, such as snapper and moibi, are caught as well as kehe. 
Sometimes thirty or forty fish are caught. Occasionally a shark gets into 
the net and knocks it about. Shags have entered the net whilst diving 
down the channel after fish, and have been found drowned. 

The fish are collected after the tide has gone out. The Ngati-Porou 
remove the fish from the net by unt 3 dng the cord threaded through the 
bases of the two nets. The Wlianau-Apanui untie the loop round the small 
end of the net tied to the apex of the framework. When this latter opening 
is loosened and stretched there is ample room for the exit of the fish. 



Fig. 46 . — Hinaki kehe: diagrammatio sk^^tch. A^, outer hoop, 38 in. diameter. 

A®, A«, second and third hoopa, 20 in. and 38 in. respectively from outer 
hoop. B, cord spreading small opening of trap-net and holding it in centre. 
C, trap-net (length — ^from finger-tips to sternum, 39 in. ; side of cone, 26 in. ; 
outer overlap, 13 in.). D, outer net (length from finger-tips Ut opposite 
shoulder, 47 in. ). £, place of overlap of trap-net and outer net. 

For fresh-water fidi in the rivers and streams there are three traps where 
netting is used. There was a scoop-net used in catching whitebait, but, 
owing to the fine mesh required, true netting was not used. This special 
scoop-net, called a kaJea^ was made from rushes (wiwi), or strips of green flax. 
These were placed like the warps in weaving, and kept together by spaced 
rows of sin^e-pair twining, as in rain-capes. A rectan^ar piece was 
completed, doubled over, the sides sewn together, and a hoop fitted into 
the open part. A handle ,was then attached. The use of scrim or 
mosquito-netting has led to this type of net being abandoned. 


ORATUNG.. 

(2.) Net for Qrayling (Kupenga Upokororo). 

The upokororo (Prototrooies oxyrhyncus Guenther), New Zealand grayling, 
was once very plentiful in the upper branches of the Waiapu, Awatere, 
Wharekahika, and other streams. The fish travels in shoals, and frequents 
rivers with a shin^^ bottom. Nets were set in the rapids in prepared sites 
and the fish driven into them. 
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The net is made like the Booop-net used in the hura and tu methods 
of catching hehe, but the handle is short, and used fix the net in a 
stationary position. The technique of the net is like that of the bag>net 
described, but is made longer and deeper. The hoop consists of supplejack, 
which is kept in a fiattened oval shape by means of three cross-bars, or 
kaho (fig. 47). The handle (tango) projects for about 2 ft. on either side of 
the long axis of the hoop. It is securely lashed to the hoop and the 
cross-bar^. 

Method of Use. -The fish usually feed at night on the fresh-water algae 
lowing on the river-boulders. In the daytime they rest in the deep pools. 
Sometimes their silvery sheen may be seen gleaming in the daytime as 
they turn about round the boulders on the rapids. Their whereabouts 
may be detected by examining the rocks for marks of their feeding : the 
weeds are found to be eaten down, and marks of their teeth may even 
be found on the softer sedimentary rocks. Having been approximately 
located, a place is prepared on the rapids for the net. Rapids are chosen 
not only for the shallow depth, but also that the current may be utilized. 
Stones are arranged and built up to form a V-shaped race, at the point of 
which the net is set. The handle at each side is supported to keep it 
securely in position. The wings of the race may be run well out : these 



Fio. 47. — Framework of net for catching grayling. 


stone wings are called koumu. It is not necessary to make a close wall. 
Large stones here and there in line directs the course of the current and the 
fish towards the net. Three or more nets may be set on the rapids (taJtelce)^ 
according to the width of the stream. 

It is better to have several men to drive the fish into the nets. The 
nets being set, the beaters go up-stream above the deep pools where the 
fish are suspected to be asleep. The beaters are armed with poles, to one 
end of which a bunch of fern or leafy branch is attached : these are called 
roupoto. With them they beat down-stream, swimming in the deep pools, 
thrusting with the poles and beating the surface of the water to startle tlie 
fish down-stream. Thev follow them up over the shallow water of the rapids, 
and drive them into tne nets in shoals. Sometimes the fish attempt to 
tom back from the rapids, and many are killed with the poles. Large 
numbers are caught in the nets, the ^h becoming enmeshed. Where the 
flhoals are large many fish have to be allowed to escape, as the nets become 
full and may break. On occasions, in more recent times, beaters mounted 
on horseback have ridden clattering down the stream to drive the fish into 
the nets. Thi$, of course, could oSy be done in suitable streams, like the 
Awatere. 

Another method was to leave the nets in |mition overnight. The fish 
feeding in the rapids got into the current of race and were swept into 
the nets. 
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The Grayling, 

Season.- -T !]ig grayling feeds on the fresh-water algae, especially the 
kind known as tuhou-kura. These are plentiful in the later summer and 
autumn months, especially March and April. The fish then become very 
fat, and are often cleaned by twisting a stick round the entrails, which are 
easily withdrawn by pulling through the vent (kolore). 

Cooking, rfec.*— If partaken of too heartily when very fat thc' fish are 
liable to make one ill. In this respect the grayling is he ika kino (a dangerous 
fish) and must be used with restraint. Otherwise they are good eating, 
and possess none of the muddy flavour usually associated with fresh-water 
fish. 

For preserving they are grilled (tauraki) over a number of horizontal 
sticks sot above a fire of embers. When cooked they are packed in basket.s 
and stored for future use. 

Names. — The general name is u'pokororo head full of brains derived 
from the fatness which characterizes it. The small ones are also called 
rehe, and the large size tirango. This is another example of naming different 
sizes of the same fish. Unless these different names are followed up, one 
is apt to think from the number of Maori names that there are more kinds 
of ^h than actually exist. 

(3.) Leading-net. to a Fish -trap (Purangi). 

The purangi is a leading-net used to connect an eel-trap (hinaki) to the 
end of a fish-weir. Besides connecting the trap, it serves, by means of its 
funnel shape, to direct the fish into the comparatively small opening of the 
trap. Being made with a large open mesh, it allows •a large volume of 
water to e8ca)>e without passing through the trap. The current is yet 
directed to the mouth of the trap, and sweeps the fish into it. In spite of 
this escape of water, the current is so strong that the net often gives way 
and the hinaki is lost. 

With the Ngati-Porou the purangi consists of a funnel-shap<'d net with 
a hoop at either end. In Mr. Downes’s* excellent paper on eel-weirs he 
states that with the Whauganui and Nga Rauru tribes the net without the 
hoop is called purangi, whilst the net fitted with the two hoops and a square 
or triangular frame to support the larger hoop is termed a poha. The 
following description is of an average-sized purangi net in the possession of 
Paratene Ngata, of Waiomatatini : — 

The net, of the usual flax strips, is begun with a simple-loop commence- 
ment of twenty-three loops. The meshes are 2 in. As the depth incre^ises, 
additional loops are introduced gradually, so that eighteen extra meshes 
are added in twenty-five rows. There arc thus forty-one meshes on the last 
row, and on the two sides being joined up in the usual way there are twenty- 
four meshes at the small end and forty-two at the large. The stretch^ 
net is about 46 in. long. 

The Hoops. — ^For the smaller end a length of aka tea (vine) is run through 
the commencing-loop in place of the supporting-strand of flax. The ends 
are brought round into a hoop, overlapped, and lashed so as to form a hoop 
15 in. in diameter. This is called te umiti o te ngutu o te hinaki (the hoop 
for the mouth of the fish-trap), A larger hoop of supplejack, 30 in. in 

*T. W-^ Downes, Notes on Eels and Bel-weirs, Trans. N.Z. Inst., vol. 60, 
pp. 290-316, 1918. 
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^iiameter, is fixed to the larger end of the net by running strips of flax 
through the marginal meshes, winding round the hoop, and tying at 
intervals. 

Attacliing Net to Fitth^irap- The small end of the net is fitted with the 
hoop just inside the mouth of the hivaki. The size of the hoop is really 
adjusted to fit against the hoop of the trap, which is just inside the circum> 
ference of the mouth, or puwhatero. The two hoops are tied with strips 
of flax in a chain knot of overhand knots. Plate 110, fig. 1, shows Paratene 
Ngata doing this. 

Fish’tveirH . — The fish-weir with which the above net was used belonged 
to the smaller variety known as pa taaremu. Pa is the generic word for 
“ weir,” and refers to the blocking of the stream. The weir is erected on 
a tahekey or rapid, which, of course, must be selected so as not to be too 
swift or too strong. A piece of dry wood is thrown into the stream to 
judge the line of the [current, and so aid in selecting the site for the 
apex of the V-ahaped weir. Stakes of manuka, and the leafy top of the 
same bushes, are prepared beforehand. The stakes, about 5 ft. long, are 
sharpened at one end. Two strong stakes are driven in parallel to each 
other, and at slightly less than the diameter of the large hoop apart. 
Other stakes a few feet apart aro then driven in, in lines diverging up-stream 
to form a V. Two horizontal rails of manuka rods are lashed to the stakes 
with strips of flax. The lower rail is a few inches above the bottom, and 
the other somewhere about the level of the water. The brushwood is now 
laid against the inner side of the two arms of the weir. The pressure of 
water will usually serve to keep them in position, but they may be tied 
here and there. The brushwood must be so arranged to have a slight 
space in front of the two posts first driven in. It is sufficient to run the 
brushwood arms back a few yards. The arms may then be continued 
back by piling up stones from the rocky bed of the stream. It is not 
advisable to have too wide a weir, as the force of the water may carry 
away the net. The space between the two first vor apical) stakes has been 
kept clear. 

Setting the Net,— The pmangi net writh the attached trap is now placed 
in position. The large hoop is placed on the inner side of the two apical 
stakes which catch part of the sides of the hoop. The hoop is pushed down 
so that it touches the bottom, and part is caught by the lower cross-bar. 
The other bar placed across the inner side of the two stakes is tied so as 
to catch part of the, upper circumference of the hoop. The hoop is thus 
held securely in position against the rush of the water down the race. The 
fish-trap floats below, but it may be necessary to place a stone on it to 
keep it down and place its opening in the direct current from the opening 
of the weir. Plate 110, fig. 2, shows ever 3 rthing very clearly. 

It is usual to attach a rope from the fish -trap to one or more stakes, to 
save it in case of the leading-net giving way. The art in making the nets 
is so to arrange the meshes that the completed net sits evenly when it is 
set to the weir. If the sides are uneven the trap will not ride properly in 
the current, and if the current is directed to the side of the net, instead of 
the opening of the trap, fish are liable to escape through the meshes. 

The .Fis*.— This t 3 rpe of trap-and-weir arrangement is usually associated 
with the catching of eels. They must, however, be the eels which are 
moving without waiting for the floods. When the migrating eels {tuna 
heke) come down in the March floods, the weir described is too flimsy to 
withstand the rush of waters, and the nets are usually taken up. Grayling 
are often caught in these traps. 
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The kokopu (Eleotris golnoides) are caught iu large iiumbent as late as 
March. The weir described was made in the beginning of April by members 
of the Dominion Museum Ethnological Expedition, under the direction of 
Paratene Ngata. Not a single kokopu was caught. The name kokopu on 
the west coast of the North Island is applied to Oalaxias fa^ciatus, which 
on the east coast is called joam. At Lake Taupo kokojm is applied to 
Galojrias brevipinnis. The name kokopu is used in the Cook Islands for a 
fresh-water fish, specimens of which were brought back by Bit Maui 
Pomare. The above type of weir is also called a pa kokopu. 

The papauma (Chmnafrichthys fo^teri) is also caught in large numbers. 
The same fish is caught in the eel-traps in the Wbanganui River, where it 
it called papar^oko. We secured a large number in April, when they were 
full of roc. 

(4.) Combined Leading-net. and Fish-trap (Hinaki Purangi). 

This net is now somewhat rare. A good idea of it can be formed from 
Plate 109, fig. 1. The previous net, the purangi^ is merely a leading-net to 
a hinaki; but this net combines the functions of both, hence the double 
name, hinaki purangi (the purangi fish-trap). It must have occurred to 



Figs. 48, 49. — ^The side join of the hinaki purangi. 


the early fisherman that the force of water sweeping down the race and 
rushing with some violence through the purangi would effectively prevent 
the fum from turning back. The special arrangement in the entrance to 
the stiff fish-trap, hinaki^ to prevent the escape of fish, was therefore 
unnecessary. The lengthening of the funnel and the closure of the small 
end was all that was needed, combined, of course, with a mesh small enough 
to prevent even small fish from being swept through the closed end by ^e 
current. The results of these observations were materialized in the hinaki 
purangi^ which is leading-net and trap combined in one piece, with the 
same material and technique throughout. 

The net required is l^ft. long. It is begun at the small end on a 
supporting-strand by the closed-loop commencement with thirty-two loops. 
After the Io^mt are set up the teennique differs from all the nets so far 
described. The usual method of netting; backwards and forwards by 
twisting the supporting-strand and then joining up the sides is departed 
from : this was probably due to the leu^h of the net. Thus when the 
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thirty-second loop is completed, instead of turning back, as in fig. 23, the 
last loop and the fixst loop on the supporting-strand are slid round till they 
come together (fig. 48). The netting-strip, A, is passed through the first 
open loop, 1a, and, a^r gauging with the fingers, is fixed to the second 
open loop, 2a, with the usual netting-knot (fig. 49). This forms the first 
mesh, 1b, of the second row. It is eontinu^ in 2b, and continues round 
till it comes to the loop 32b, when this loop is netted to the loop 1a, which 
was passed over in 48. This completes the second row of meshes. 
The netting-strip, B, in fig. 49, is now slipped through the next mesh, 1b, 
spaced with the fingers, and netted to the next loop, 2b. This process is 
continued, and the net is noade like a tube, each row of meshes being 
completed and closed before going on with the next. The process is quite 
simple. Bach time a new row is commenced the netting-strip passes through 
a mesh to the right of the last commencement ; and the line of side joins, 
easily seen from the interlac^ efifect, runs diagonally down and to the 
right. In the completed article it shows as a long spiral. Thus there 
is no break in the continuity of the netting process. 

Plate 109, fig. 2, shows the closed-loop commencement on the supporting- 
strand, and the fine | in. mesh at this end. With the tubular net ^tten^ 
out it is 7| in. wide : this is maintained for about 4 ft. The mesh 
increases to } in. At 5 ft. it is 10 in. across and the mesh 1 in. ; at 6 ft. 
6 in. it is 13 in. across and the mesh l^ in. ; at 7 ft. 6 in. the width is 16 in. 
and the mesh l|in. From now on the mesh increases to 3 in. at the large 
circumference, which is 4 ft. in diameter and 15(ft. from the commence- 
ment. 

A hoop of two pieces of twisted supplejack is fixed to the larger end. 
The hoop is 45 in. to 48 in. in diameter, and is lashed with a chain knot 
to the marginal meshes. At the small end a strong strand of flax is passed 
through the closed loops of the commencement. It is drawn taut and tied 
to close the opening. 

A stone sinker or anchor {yunga) is tied to the end of the closing-strand 
at the small end when the net is set. 

Method of Vee , — This net is used with small weirs in exactly the same 
manner as the previous net. In constructing the weir the two apical 
stakes are driven in to suit the diameter of the large hoop. The hoop is 
maintained in position by the two apical stakes and upper and lower 
erosB-bars. The anchor having been attached, the small end of the not 
is stretched out to lie in the direct current from the race. It is then dropped, 
and the stone helps to keep it in position. 

'As before, the important thing is to have the apical stakes driven in the 
rif[ht position, and a properly constructed net set right so that the current 
wm sweep straight down the middle line of the n4t. In spite of the large 
3 in. meshes of the leading part of the net, the smallest fish are swept down 
into the tubular fine-meim^ end of the net. There they are packed like 
sardines by the force of the water, and not even eels can turn back : they 
speedily <ne. If through error in placing the apical stakes, or fault in 
construction or setting the net, the current is directed even slightly to 
the side, fish will escape through the larger meshes. 

Plate 111, 1, shows a aide view of the hinahi purangi set to a weir in 

the Waiapu River. It will be noticed that stnmds of flax have been tied 
to the ho^ and braced to stakes in the arms of *the weir. This was to tilt 
the upper part of the hoop forward to get the right lie for the net, which 
is tightened up perfectly by the current. Plate 111, fig. 2, shows the 

$1— Trans. 



642 


TfmBOCtims. 


opening of the net when looking down the weir. It also shows up the 
brushwood arms of the weir very well. 

The net may be left in all day, but the main catch is made at night. 
The owner of the weir usually lifts his net very early in the morning. The 
nets are so easily seen and bfted that it is safer to put temptation out 
of the way of the passer-by. To remove the fish, the anchor is lifted, 
the strand untied, and the catch poured into baskets through the small end. 

The Fish - The fish caught are the same as in the previous net. The weir 
in Plate 1 10, fig. 2, was made first as an experiment, for ethnological purposes. 
Besides papauma, one grayling was caught. Grayling had not been caught 
in that part of the Waiapu River for over twenty years. As the grayling 
goes in shoals, it was held that there were others about, and our experimental 
weir, being close to one side of the stream, had caught a fish from the 
flank of a shoal feeding farther out on the rapids. The new weir was 
immediately built so as to overlap the first and take in almost the rest of 
the stream. The next morning we caught over forty grayling. The news 
spread, and many unbelieving Ngati-Porou came to see tliom. The fish- 
weir industry received a great impetus, but rain came on and stopi)ed 
further operations. 


D. Baited Trap-net. 

In this class there is only one example. It differs in construction and 
principle from the baited bag-nets and from the set trap-nets. Hence it 
is set in a class by itself. 

Torehe. 

The torehe is a circular net that is kept flattened out by supplejack 
radials, and can be closed at will by a line passing round its circumference. 
In Plate 113, fig. 1, it is held vertically instead of lying horizontally, in 
order to show the construction. It is also called a toemi. It consists of 
a net, radials, bait-rest, sinker, and line. 

The Net . — The net is commenced in a different manner from those 
described. It is begun by the closed -loop commencement, but three 
additional loops are tied to each closed loop before the next closed loop is 
made on the supporting-strand. Thus the first closed loop is made as in 
figs. 3, 4, and 5. This loop is treated as the lower end of a mesh on which 
to make an additional loop, as in fig. 31. Thus in fig. 50, after tying the 
closed loop 1, the netting-strip is looped below it, passed through the 
closed loop 1, and a netting-knot made in the usual way. The loop A is, of 
coarse, gauged with the left forefinger. The netting-strip is again passed 
through the closed loop 1, and the loop B gauged and tied. This is repeated 
a thi^ time, and we have fig. 51 with the closed loop 1 to which are 
attached three additional loops. A, B, and C. The closed loop 1 is called 
a ptmri. The netting-strip is now carried over the supporting - strand 
and a second closed loop, 2, is tied (fig. 51). The netting-strip between 
the two closed loops is gauged with the left finger to coincide in level 
with the three loops that have been made. 

To the closed loop 2 three loops are attached, and this procedure 
continued until eight closed loops, or puriri, have been made on the 
supporting-strand. Each ptmri carries three loops or meshes, mAlring twenty- 
four in all. Between the* eight puriri there are seven connecting-loops, 
thus making thirty-one loops to net to in the next row. The supporting- 
strand is now twisted so that the last mesh of the row may be brought 
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back to the left and the netting of the second row be continued from left 
to right. The netting-strand is brought down from the up^wr part of the 
last me^h, gauged to a full-sized mesh, and netted to the last (now first) 
mesh of the first row (fig. 62). 

From now on it is plain netting. The netting-strand is netted to the 
lower end of the other two meshes of the same group, and then to the loop 
connecting with the next jniriri (fig. 53), Thus the groups of three and 
the connection-loop are netted in turn until the last mesh is reached. The 
supporting-strand is turned, and the third row commenced from the left 
in the usual way by gauging a full mesh and then netting to the meshes 
above in turn. 

Except for setting up groups of three at the commencement, the 
netting proceeds as in the ordinary bag-net. In the fjorehe net, however, 
no extra meshes are introduced after the first row, but in order to carry 
out the circular plan of the net the meshes of succeeding rows are increased 
in size. The number throughout, however, is restricted to thirty-one in 
each row (see Plate 112, fig. 2). In good work the meshes may be gauged 



on the fingers, but as they increase in size they are judged by eye. When 
a sufficient number of rows have been added— say, eight— -the sides of the 
net are brought together and joined up in the usual manner (fig. 35). The 
joining adds the extra mesh which makes thirty-two in each row. 

Waiheke Puha, of Te Araroa, demonstrated the Ngati-Porou method 
of finishing oil the net. The supporting-strand is not removed, but 
tightened up and tied so as to bring the loops of the eight pariri close 
together. 

The net has now assumed a circular form, and the reason for grouping 
three meshes to each puriri and the gradual increase in the size of the 
meshes is obvious. The usual size is from 24 in. to 26 in. in diameter, but 
larger ones may be made. 

Radials of split supplejack are prepared. Four pieces a little longer than 
the diameter of the net are needed. They must not be split too thin, as 
they are then liable to break. Before inserting these the net is marked off 
for the first radial. A piece of flax is tied to one of the knots between two 
medies on the oiroumference. The net is doubled over, and the mei^es are 
picked m in pairs, commencing with the meshes on either side of the marked 
knot. Ime next pair contains the second mesh on either side of the knot. 
This is continued until the last pair is picked up. The knot between them 
21 * 
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will be exactly oppoaite to the marked knot. It also is marked with a piece 
of flax. Thus between the two marked knots there will be exactly sixteen 
meshes on either side of l^e circumference. It might be just as easy to count 
o5 sixteen meshes from the first marked knot, but the picking-up of two 
pairs makes no mistake possible, and — well, the Maori did it in that way. 

The radials are about 28 in. long. The first supplejack radial is now 
threaded through the meshes from marked knot to knot, care being taken 
on passing through the central part to keep four jniriri on either side. The 
second ra^al is run through at right angles jto the first, making four quad- 
rants with eight meshes and two pjiri/ri in each. Two diagonal radials are 
now put through. The four radials divide the net into eight equal sections 
with four meshes and one puriri in each. Tlie net is drawn out and tied at 
the circumference over the knots that coincide with the spreaders. After 
tying one end of a radial spreader, the radial is pushed out until the net is 
taut, and then the other end is tied. The radials are called wanawana, and 
are counted as eight, though there are really only four pieces of supplejack. 
The supporting-strand is further tightened. 

The bait-rest (pete mounu) is made of two strips of split supplejack. 
The two ends of one piece are pushed up through the bottom so as to pass 
up about 1 in. or so on either side of the centre. The second piece is treated 



similarly, so as to cross the other on the bottom at right angles. There are 
then four pieces projecting vertically through the bottom of the net. One 
piece is bent at x^t an^es to lie in the plane of the net ; the piece next 
to it is bent horizontally and crossed over the first at right angles ; the 
third crosses the second at right angles ; and the fourth, alter crossing the 
third at right angles, has the end pushed under the first, as in fig. 54. lliis 
locks them secur^, making a rest with four free limbs projecting 1 in. or so. 
A broad strip of flax is wrapped successively round each Umb, so that each 
round overlaps the preceding one, as in the technique of a fly-flap. A few 
turns are made and the projeotinjg limbs trimmed oil. A thin strip of flax 
is attached to the bait-rest for tying on the bait. 

A stone sinker is tied to the underside of the net, opposite the bait-rest. 

The net is completed by passing a cord through the circumferential 
meshes. The ends are tied togetiier to form a loop, and a line is tied to the 
loop. 

In the torehe demonstrated at Te Kaha, Bay of Plenty, by Waikura, of 
^e Whanau^Apanu Tribe, there axe some dinerenoes in detail. The net 
is finer, the first meshes being measured on the little finger, increased to the 



Te Rangi Hxboa. — The Maori Graft of Nettuig. 


645 


thumb, and then judged by pulling on the mesh. The netting is continued 
until it reaches a depth of 12 in. to 14 in. The spreaders arc measured after 
insertion, cut off, and a nick cut near the ends. The free margin of the 
appropriate circumference mesh is itself attached to the nick on the radial 
by means of a clove hitch (fig. 55). There is no extra piece of flax used in 
tying. The bait-rest is made in a different way. The supporting-strand 
used whilst the net is being made is removed. A piece of split supplejack 
9 in. long is run through the closed loops of the puriri to take the place of 
the supporting-strand. This piece is bent round into a circle with the ends 
overlapping for 1 in., and the overlapping ends are lashed together. The 
centre of the net is thus occupied by a supplejack circle 8 in. in circumference. 
Another piece of split supplejack about 6^ in. long is bent into an inverted U, 
placed vertically over the circle, and the two ends lashed to opposite |K>ints 
on the circle. To the upper surface of this loop two short pieces of split 
supplejack are lashed in a cross with the plane horizontal. This forms the 
bait-rest, and is provided with a strip of flax for tying on the bait. 




Fio. 55. — Clove-hitoh attachment of mesh to radial. 
Pig. 56. — The powraka torehe bait-rest. 


The circle, hoop, and cross-piece forming the Whanau-Apanui bait-rest 
is called by them a po^iraka lorehe, to distinguish it from the pouraka koura, 
or bi^-net for crayfish. The Ngata-Porou do not use the term in this sense. 
This form of bait-rest gives a much neater appearance to the net. That 
the term pouraka is old amongst the Whanau-Apanui people the following 
incident proves : Tamahae, famous warrior of the Te Kaha region, 
whilst passing along the beach below the hut of Korokoro, who had slain 
his brother Teehu-tu, was greeted with a taunting remark by Korokoro. 
Tamahae replied. ** E tika, e tika ! Akuanei o kauae meatia ratvatia hei 
pouraka torene mo Paringaere ** (“ Is it so ! Soon your lower jaw-bone will 
be made into a pouraka torehe [bait-rest for a ioreht] to use on Paringaere 
Paringaere was a well-known fidxing-ground. The threat in the reply was 
to use ihe lower jaw-bone to form the inverted U to carry the cross-piece 
and bait. Truly it was im insult of the greatest intensity ! 

The sinker in these nets was fasten^ below to the supplejack ring of 
the pouraka. The loop of cord round the circumference was termed the 
n^akau. By removing the radials and sinker the net could be rolled up 
in small compass and carried about. 

Method of Vh . — The best bait for the torehe is the cephalothorax of the 
Qrayfish with ttie carapace and legs removed. This corresponds to the 
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tuke, and, being tough from skeletal reinforcement, has not to be so often 
renewed. The bait is tied on to the cross-piece by taking turns with the 
bait-string over it and round the arms of the cross-piece. The net can be 
used from a canoe or amongst the rocks. It is placed flat on the water, 
and sinks to the bottom. Care must be taken to pay the line out quickly 
to prevent any strain or pull prematurely closing the trap. On reaching 
the bottom the slack of the line is drawn in carefully until the trap can just 
be felt. The tugging of the fish at the bait can be distinctly felt on the line. 
The line is sharply jerked, which closes in the circumference of the net, the 
flexible radials bending readily (see Plate 113, fig. 2). Tlie line is drawn u]> 
quickly and not allowed to slacken. Large fish are caught head downwards 
in the trap, and even if the tail is sticking out the scales catch against the 
meshes of the net and prevent escape. Two or more fish may be caught 
at a time. On bringing the trap into the canoe the circumferential loop is 
slackened off and the fish removed. The supplejack radials are further 
straightened out, and the net dropped back again. 

The Fink — All kinds of fish are caught, from moki and tamure (snap))er) 
to the smaller fish that abound about the rocks and reefs. Some of the 
smaller fish that remove the bait from hooks with impunity fall an easy 
victim to the t4>reh€. Such a fish is the kokiri (Cantherines cmmyyiroHtm 
Guenther) (leather-jacket). The himhiwi {Chironemus fergussoni), tupuku, 
'nguture, tangahangaha, and koeaea (Caridodax puUus Forster) (butterfish), 
are amongst those caught. The region round Te Kaha is eB|)ecially rich in 
varieties of fish. The nama {Chironemus spectabilis) may also be caught. 

Remarks , — By constant use the supplejack radials become weak and 
lose their spring, but fresh ones are easily put in. When jerking the line of 
the net, the stone sinker gives a counter-pull and thus serves a double 
purpose. 

The net would be extremely useful to naturalists for collecting specimens 
of the smaller sea-fish. There is no net that would give more satisfaction to 
women, children, and indifferent fishermen. It is so easy to make, and so 
efficacious, that it would pay seaside campers and yachtsmen to test its 
possibilities. 

CONCLUSION. 

Acknowledgment has been made throughout these pages to various men 
from whom information has been received. Where all have imparted cheer- 
fully, it is impossible to name more than a few. Acknowledgment must 
again be made to Mr. J. McDonald, of the Dominion Museum, for his 
valuable photographs, without which this article would lose much of what 
little value it has. 

There are other nets in other regions yet to be described. Such are tlie 
nets of the dredge-rakes and dredge-nets of Rotorua, the pouraica of Taupo, 
and various nets from divers places. It is hoped, however, that the 
description of the netting technique and the concentration on the articles 
made in one area has opened up the subject sufficiently to enable others to 
supplement and help in completing, as far as possible, the records of the 
netting-craft of the Maori branch of the Polynesian race. 
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Food Values of New Zealand Fish. 

Part 5 : The Fats of the Red Cod in relation to its Food. 

By C. L. Carter, M.Sc., A.I.O., and J. Malcolm, M.D. 

\Hf>ad before the Otago Institute^ 11th November^ 1924 ; received by Editor^ 3 tat December, 
1924 : issued separately, JOth May* 1926. | 

It lias been established by numerous observations and experiments that 
the fats stored by animals are to a large extent derived directly from 
the fat of their food : thus the feeding of pigs on fish-meal, <Src., affects the 
flavour of the bacon, and it has been proved by direct experiment that the 
fat of a dog fed largely on mutton -fat acquires the characteristics of mutton- 
suet. Also, unusual fatty acids such as erucic acid can be detected in the 
fat of an animal fed on fat containing that acid. It has also been inferred 
that under natural conditions fats can pass with little change from the 
body of one animal to another. As was indic4ited in Part 4 of this series, 
if this holds good for fish we might obtain evidence as to their food from 
the study of their fat. 

8o far as we can find, there are no observations on the subject except 
those of Rosenfeld, who fed carp and goldfish on mutton-suet, and found 
that the fat laid on by the fishes was mutton-fat. He also compared the 
fat of some marine forms of life with the fat of their food where the latter 
was “ tolerably well known," and found a fairly close agreement. 

An opportunity for procuring suitable material for similar observations 
presents itself annually in Dunedin Harbour in the case of the red cod 
(Lotella barchus)^ which in the latiL summer and autumn subsist almost 
entirely on the shoals of whale-feed {Munida gn^garia) that frequent the 
harbour at that time. Later in the year red cod become scarce in the 
harbour, and are caught in deep water outside the Heads. .\t this time 
their stomachs are free from the debris characteristic of a whale-feed diet, 
and what their food then is is uncertain. 

Through the kind co-operation of the Marine Biological Station at 
Portobello we obtained samples of whale-feed, and of red cod when their 
atomachs were quite full of partially digested whale-feed. These were all 
obtained early in March, liter in the year (end of September) we were 
supplied with two specimens of red cod caught outside the Heads, when 
the stomachs showed no sign of whale-feed and contained only some slimy 
mucus. 

The composition of whale-feed has .already been the subject of a paper 
by the Hon. G. M. Thomson and G. 8. Thomson, but we decided to repeat 
the analysis on samples taken at the same time as the fish were caught, 
and analysed by the same methods as were used for the fish. 

Since the fat, or oil, of the liver in vertebrates differs from that of the 
other organs and depots of the body, we examined the liver-fat separately 
from that of the flesh. 

Methods. 

Except in the case of the livers, the minced and weighed material was 
first extracted twice in succession with double its bulk of alcohol (approxi- 
mately 90 per cent.) at room-temperature, and the residue was dried in the 
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BUD, extracted with ether (Soxhiet), and the fat bo obtained was weighed 
Beparately. The alcohol of the alcoholic extract was distilled off, and the 
residue, after drying, was also extracted with ether, and so we obtained the 
fat that was soluble in both alcohol and ether, as well as the fat soluble in 
ether only. In all the operations we avoided exposure of the fats to heat 
and oxidation as far as was practicable in our circumstances. 

The fish-livers were so fatty that we found it best to extract some of 
the fat with ether by shaking up and drawing off the ethereal layer before 
attempting to dry completely. The usual extraction method then followed^ 
and all ether-soluble material was combined and weighed. 

The fatty acids and ‘‘ unsaponifiable ” material were obtained from 
8 to 10 grammes of fat thoroughly saponified with alcoholic potash. After 
diluting the soaps and driving off the alcohol, ether was used in separating 
funnels to remqvc the unsaponifiable ’’ part. The fatty acids were then 
obtained by acidifying the residue. 

The iodine values of the fatty acids and oils were ostiniated by Wijs s 
method, and the mean molecular weight by titration with one-fiftieth normal 
alkali. 

The results are given in the table. 



Whale-feed. 

Bed God (A) 
feeding on Whale-feed. 

Bed Cod (B) 
feeding in Deep 
Water. 



Fleah. 

Liver. 

rieah. 

Liver. 

Water peroentage . . 


79-0 

44-8 

81*0 

46*0 

Solids by difference . . 

, , 

21*0 

55-7 

19*0 

54*0 

Fat percentage 

1-8 

0-8 

47-8 

0*9 

40*4 

Nature of the fat* . . 

Brown pasty 

Brown pasty 

Dark- 

Pasty 

Red 

Peroentam of the fat soluble in 
aloohofand in ether 

mass ^ 

800 

mass 

77-0 

red oil 

mass 

68-0 

oil. 






Percentage of ** unsaponifiable 

60 

8t 

10-8 

Ot 

9-6 

matter 

Nature of fatty aoid — Solid at 

15° 0. 

15° C . 

15° C . 

15° C . 

15° a 

Iodine value of the fatty acids 

138-8 

139-2 

113-1 

135-5 

111-3 

(Wijs) 






Iodine value of the liver-oils. . 

. . 

, . 

85-0 

, , 

72-0 

Mean molecular weight of fatty 

809-0 

334-0 

282-0 

335-8 

283-0 

acids 







* All those fftts contained apnreolable amoants of ledthln, as showu by , 

methylamlne daring the saponlSoatlon. Thellyer-oHs gave black resinous pitch-lIke adds denser thm 
water. t Approximate. 


DnoussiON OF Bbbults. 

Out analyses indicate that there is a very close agreement between the 
nature of the fat of whale-feed and the body-hit of red cod (A) at a time 
when it was undoobtedly feeding on whale-feed : thus the iodine values 
(approx. 139) agree, also the physical appearances and the percentage of 
the fat soluble in both alcohol and ether. The mean molecular weights of 
the fatty acids in the two oases differ by 26 — a figure which corresponds 
approximately to two carbon atoms with attach^ hydrogens. This is 
interesting when one remembers that, according to modem views, fats in 
the body ate split up or synthesised by removal or addition of two carbon 
atoms at a time. 
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As we had expected, the liver-fat of the red cod differs from that of 
the flesh, and here also there are interesting relationships, for the mean 
molecular weight of the liver fatty acids differs from that of the flesh by 
^2 — which corresponds to four carbons ; also the amount of unsaturation 
is proportionate to the molecular weight : thus the ratio of 334 (mean 
molec^r weight) to 139 (the iodine value) is practically the same as 282 
to 113. It has been shown by Leathes and others that in mammals the 
liver-oils are always less saturated — i.e», have a higher iodine value — than 
the body-fats. Here there seems to be the opposite condition ; but the 
figures may be accounted for by assuming that the unsaturated fatty acids 
Df the body-fats had had four carbon atoms split off, and that in the process 
of splitting some of the unsaturation had disappeared ; otherwise, owing 
to the smaller sixe of the fatty-acid molecule in the liver-oil, the iodine 
value would have been higher than it is. 

In the examples of simultaneous analyses of fat of food and fat of 
consumer of the food given by Rosenfeld none is in such close agreement 
as are our figures. We would have been glad, however, if he had examined 
the “ consumers at another season of the year, when the nature of their 
food was less obvious, or even different, for it would have been interesting 
in comparison with our results in the case of rexl cod B. These, as already 
stated, were caught six months earlier, or later, in the life of the cod — 
unfortunately we cannot say which with certainty, for the scales were not 
examined, but from the weight of flesh it is prorntble that the red cod B 
were either younger fish or fish of the same age as A but in poorer condition. 

In these ** winter fish the main characteristics of the fate remain very 
much the same as in the summer fish — e.g., the iodine values and mean 
molecular weights of the fatty acids are similar. The percentage of fat in 
the flesh is 0-1 higher in the winter fish, but this is within the experimental 
•error, and there may have been wastage of the protein part of the flesh. 
Incidentally, our analyses confiirm those of Mrs. Johnson (Part 2 of this 
series) in ^ding that red cod is poor in fat. 

There are, however, certain differences to be noted 

(1.) The fraction of the total fat that is soluble in both alcohol and 
ether is 77 per cent, in A, 68 per cent, in B. 

(2.) The livers of the winter fish were smaller relatively to the weight 
of flesh (ratio of weights respectively 1 : 15) than those of the 
summer &h, where the same ratio was 1 : 10. 

(3.) The percentage of liver-oil was also less— 40*4 for winter fish, 47*3 
for summer fish. 

(4.) The iodine values of both liver-oil itself and the fatty acids of the 
liver-oil were less in the winter fish. 

Although these points of difference are small when looked at singly, 
they all indicate a certain degree of depletion of the reserves, and, taken 
* in conjunction with the empty state of the stomach, point to a condition 
^f semi-starvation. 

The explanation which we think best fits in with the data we have 
obtained is that the main food of this fish for the whole year consists of ^ 
whale-feed. During the summer and autumn the red cod gorges itself on 
this food, and fattens so far as its liver is concerned. In winter it retires 
to deep and colder water. Here, owing to lessened metabolism, and possibly 
JesseuM food-8impl;y, it lives largely on its reserves till the whale-feed season 
.again occurs. During the time of plenty the character of the fat acquired 
has a direct relationsnip to the fat of the food. 
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Unsaponifiable Matebial. 

We paid special attention to the nature of the unsaponifiable matter in 
these marine oils, for the following reason : One of us (C. L. C.) has already 
demonstrated that “ mutton-bird oil ’* consists mostly of cetyl-oleate and 
other esters of cetyl alcohol. For some time we have been investigating 
the fate of cetyl alcohol in the body, and, incidentally, its origin in the 
mutton-bird. One possibility that presented itself to our minds is that 
the oil may be an indigestible (/‘.c., unsaponihable) residue of the fat present 
in the food of the bird. The hnding of cetyl alcohol in whale-feed or other 
shell-fish, or in the fats of any form of marine life, would lend support to 
such a view, but, in spite of much time and labour spent in crystallizing 
out the unsaponifiable constituents, no trace of cetyl alcohol was found ; 
on the other hand, there was clear evidence that the great mass of it 
consisted of cholesterol in more or less pure form. 

In conclusion, we beg to thank the University of Otago for facilities 
given us for carrying on this work, and to acknowledge financial assistance 
received from the New Zealand Institute Research Fund. 
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Food Values of New Zealand Fish. 

Part 6: The Vitamin-A Content of Mutton-bird Oil and of 

some Fiah-oila. 

By John Malcolm, M.D. 

Read before the Otago Institute, 9th December, 1924 ; received by Editor, 3Ui December,., 
1924 ; issued separately, 10th May, 1926 , ) 

Since the beginning of the present century two great advances have been 
made in our ^owledge of dietetics. One, originating in a better knowledge 
of the chemical constitution of the protein molecule, has led to the 
recognition of the importance of the quality as contrasted with the mere 
quantity of protein in diet ; the other is the discovery of the for 
accessory factors, or vitamins, in addition to the protein, salts, carbo- 
hydrate, and fat. 

Of late years a large amount of work has been done on the presence, 
of vitamins in various foodstuffs, and it seemed desirable to carry out 
similar invest^ations in New Zealand. This paper relates to tbe estimation 
of vitamin A in some marine products. 

Method. 

The mode of procedure commonly adopted in this kind of work is now 
so well establish^ that it is unnecessary to set it out in detail, except so 
far as local conditions are conoerned. lutters of young idbino rats, weaned 
about the thirtieth day, were fed on a diet consisting of— Casein, 19*3 per 
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cent. ; starch, 54*3 per cent. ; lard, 16*1 per cent. ; ‘‘ Marmite/’ 4*4 per 
cent. ; salt mixture (McCollum), 5*3 per cent. This diet is referred to in 
this paper as “ diet 8.” The rats were weighed twice or thrice a week till 
83 miptoms of lack of vitamin A set in and treatment began. Usually they 
were then weighed every second day, but, owing to pressure of other work, 
it was not practicable to have this done, and the food given, always at 
the same hour of the day. The temperature of the rat-room was kept at 
17®-22‘' C. The experiments were begun in June, but it was not till early 
in September that difficulties in regard to the diet were overcome. These 
difficulties arose from the use of a (kied yeast as source of vitamin B, faulty 
preparation of the salt mixture, and imperfect purification of the casein. 
The treatment ultimately adopted for the casein was a combination of that 
used by Sherman and by Hopkins — viz., extraction with boiling strong 
alcohol three times in succession, followed by heating for eight or more hours 
on an iron tray. In our case that could be done only in quantities of 400 grm. 
at a time, and, owing to the stage of growth of the litters, there was no time 
to stop for the purpose of accumulating a large stock of uniformly mixed, 
treated casein. Hence there is the possibility that some batches of diet 
may have been made with casein that still contained traces of vitamin A. 
That this did not occur to any appreciable extent is shown by the curves 
in charts 1 and 2, whicli are arranged so that the dates synchronize. Any 
fault in the purification of the diet would be shown more or less in all 
simultaneously, for the food was made up every four or five days, and all 
were fed alike. The only instance of an otherwise unexplainable rise is 
shown round the dates 18th to 21st October. (See rise in curve D, and 
possibly and E^.) 

The la^ used was well aerated for at least eight hours on a boiling- 
water bath, and then filtered. Neither the other ingredients of the diet 
nor the mode of preparation call for any special comment at this stage. 
The oils tested were administered orally by means of small bulb-shaped 
pipettes, the delivery of which was determined by weighing. The smaller 
doses, such as 0*01 and 0*02, were given as dilutions in olive*oil so made 
that the amount administered was about 0*08. 

Mutton-bibd Oil. 

This oil, as is well known in New Zealand and Australia, is obtained 
from the stomach of the young mutton-bird {AeMreiata lessoni). When 
killed, the oil can be expressed from the crop, and it is commonly believed 
to be supplied to the young by the parent birds. Along with Mr. C. L. 
Carter, the writer has been engaged on an investigation into the biochemistry 
of this oil, and we have found that rats can tolerate and utilize doses that 
are large in comparison to their body-weight (0*5 grm. per day) with no 
serious efieots, although they and other animals seem to be repelled by its 
flavour. 

The sample used was obtained fresh in May, 1924. It measured about 
4 oz., and probably represented the stomabh-oils of about half a dozen* 
birds. W^en kept undisturbed in the stock bottle it had a red colour; 
but the samples Kept in the warm rat-room, in a small bottle, frequently 
uncorked, and stirr^ by the dosage pipette, soon became pale yellow, and 
were then renewed. 

It was easily proved that this sample of mutton-bird oil contained 
vitamin A. What was, of course, more cUffioult to gauge was the minimal 
-effective dose for cure of xerophthalmia and for the resumption of growth. 
No observations were made on its anti-rachitic properties. 
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The following are the essential features of the experiments : — 

Litter B (chart 1 ), four in number—two bucks and two does — wore weaned 
on the thirtieth day (7th August). Up to the 4th September they received 
some of the diets us^ earlier than diet 8 , and their growth was slow, due 
probably to the insufficient supply of vitamin B. On diet 8 , which was 
begun on the 4th September, their growth was steady and rapid till between 
the 23rd and dOth, when the weights decreased and eye troubles began. 
By the 3rd October all four suffer^ in this way, and on this date Nos. 1 
and 4 (buck and doe) were separated from the other two and given doses of 
mutton-bird oil (0*08 gmi. each). (See chart 1 .) The eyes began to improve 
rapidly, but the weights did not immediately increase, and after about 
a weeK of this dosage, which, in the light of later experiments, appears 
unnecessarily large, the amount given was reduced to 004 grm. daily. On 
this dose the weights increased till, after about five weeks, the rats had 
gained 43 grm. and 36 grm. respectively. They then appeared to be in good 
condition, their eyes had completely recovered, their coats were good, and 
they felt “ plump ” m body when handled. The mutton-bird oil was then 
dis^ntinued, and, as shown by the curves, the rats continued to, grow or 
maintain their weight for about fifteen days, and then began to decline in 
health, to lose weight, and to develop eye trouble afresh. In about thirty 
days after receiving their last dose of mutton-bird oil they had lost 
35 grm. and 26 grm. respectively. On the 4th December treatment was again 
begun on buck 1 with a dose of 0*01 grm., increasing to 0*02, 0*04, and 
0*08, and, as shown by the curve, recovery again took place. Between the 
8 th and 18th December doe 4 was the subject of a class experiment which 
need not be described here. From the 18th December to the end she 
received the same treatment as buck 1 , and showed a similar recovery. 

Meanwhile the other two of this litter were made the subjects of an 
experiment on “ oyster-oil,” to be referred to later. Following the oyster- 
oil, mutton-bird oil caused a rise in weight and improvement in general 
health exactly comparable to that of Nos. 1 and 4. On stopping the 
mutton-bird oil they again lost wei|^t, and on administering 0*04 grm. and 
later 0*08 |pin. they again increased in weight. Their curves of weight 
were practically the same as those of B^ and B^. 

Experiment C : In this, two does were used— of the same age, but not 
of the same litter. C, received 0*04 grm. mutton-bird oil ; the other, C 3 , 
was used as a control. They were both kept in the same cage, and the 
control used ^eedily to lick the jaws of her companion after the latter 
received her dose ; possibly she also ate her companion’s faeces, for, so 
long as they were together, the control’s weight was maintained at a fairly 
level figure ; but when, on the Ist November, another control rat was 
substituted for the mutton-bird one she drooped and died. On the 3rd 
October both had w^ell-marked eye symptoms, but, while the control’s 
eye symptoms persisted in a subacute form for about a month and became 
aggravated shortly before death, the eyes of No. 1 improved within two 
days of commencement of the mutton-bird oil, and were completely cured 
in ten days. As shown in the curve, she also grew steadily wffile receiving 
the oil, and maintained her weight for ten days after the treatment was 
stopped. Then the weight fell and. eye troubles began again. This rat 
was then used for an experiment on the effect of dried fish, to be referred 
to later. 

Litter D (four does) : These, like the foregoing, did not grow well cm 
the defective^ diets used during the month of August. Then, from the 
4th September onwards, the growth was rapid till early in October, when 
a decrease in wei|;ht set in (see cha^ 1 ; the curve shown is the average 
for all four to bem with). On the I3th Oetober one (No. 3) died, and the 
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CHART 1. 
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November 

December 


8 13 18 23 28 

3 8 13 16 23 28 

2 7 12 17 22 27 

2 7 12 17 22 27 

1 6 11 
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others were in very poor condition, with “ staring ” coats, hunched-up 
attitudes, and slight eye symptoms. This was followed by an improvement, 
which could be accounted for by imperfect purification of the casein used 
for a fivo-day quantity of diet. Then the weights dropjjed again, and 
on the 24th October the three survivors showed the tjrpical symptoms of 
avitaminosis in eyes, weight, coat, &c. On the 25th October treatment 
with 0*01 grrn. mutton-bird oil was begun. This was continued for a 
fortnight, during which the eye symptoms gradually disappeared, so that 
on the 6th November it was reported in the notes that all the eye symptoms 
had gone except for the appearance of a film on the right eye of No. 2. 
During this period, however, the average weight maintained a uniform 
level. Wbat actually occurred was that No. 1 lost 1 grm., No. 4 lost 
6 ip*m., and No. 2 gained 6 grm. The dose was then increased to 0*02 grni. 
daily, and a rapid rise followed in each of the three. By the 30th 
November — t.c., after three weeks* dosage with 0*02 grm. oil — all were? in 
good condition ; their coats were still a little shaggy, but the eyes were 
normal, and they felt plump on handling. The oil treatment was now 
stopped, and for several days the weights were maintained or continued 
to rise. Then a rapid fall in weight set in, and two died, No. 2 on the 
8th December and No. 1 on the 11th. The average curve is not carried 
beyond the 8th December, but it may be mentioned that the last survivor 
(No. 4) received further treatment with 0*02 grm. mutton-bird oil and 
recovered. When chloroformed on the 8th January she weighed 127 grm. 

Litter E (four does) : In the case of this litter also a marked effect 
was obtained by administration of mutton-bird oil in the two cases where 
it was administered. The curve of one of these, E4, is given on chart 2. 
The other two rats were given butter (0*3 grm.) and cod-liver oil (0*08 grm.) 
respectively, in order to compare the results with that of the mutton-bird 
ones. The interesting feature of the result was that while there was little 
or no difference in the rate of growth during the time of administration of 
these sources of vitamin A, yet on ceasing the treatment the butter-fed 
and cod-liver-oil-fed ones continued to grow or to maintain themselves, 
without any eye symptoms appearing, for at least six weeks, while the 
mutton-bird-oil ones began to show eye troubles and loss of weight about 
eighteen days after the oil was stopped. (Compare the curves of E4, E^, 
and Ej on chart 2.) 

Litter J (four does) : Two received gradually increasing doses of mutton- 
bird oil, and two w»re used as controls. The whole litter in this case had 
been too well fed }>efore weaning, and were long in showing symptoms of 
avitaminosis (ten weeks) ; and the approach of a date when it was neces- 
sary to terminate all the experiments led to the mutton-bird -oil treatment 
being begun before the average weight had dropped much, although slight 
eye symptoms were evident. On the 10th December one doe began to 
receive OOl grm. oil, the other 0*02 grm., and the average weight began 
to increase, due mostly to an increase of the one receiving the smaller dose. 
The eyes soon recovered. Meanwhile the average weight of the controls 
showed variations, but on the whole continued to decline, and their eye 
symptoms became worse. On the 26th December the doses were increased 
to 0*04 arm. and 0*08 grm. respectively, and the result was a greatly 
increasea rate of growth, both curves being practically the same. (Chart 1 J) 

When the experiment ended, on the 8th January, the oil-fed ones were 
in good condition and weighed 119 grm. and 120 grm. Of the controls, 
one died on the 7th January — weight at death, 88 grm. ; the other was in 
very poor condition, with eyes deeply ringed with congestion, and flakes 
of haemorrhage — she weighed 95 grm. 
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The following observation may be recorded here, although it does not 
come under the title of the paper. Four rats were being fed on a diet 
deficient in vitamin B. Their we^ht was maintained at a fairly level 
figure. Mutton-bird oil was administered for over a week without effect, 
but the substitution of 5c.c. of milk for the mutton-bird oil caused an 
immediate increase. From this it may be inferred that mutton-bird oil 
contains little or no vitamin B. 

From these experiments it is obvious that mutton-bird oil can furnish 
sufficient vitamin A for rats when given in doses as low as 0*01 grm. to 
some, for others 0*02 grm. is required, and probably 0*04 grm. produces 
maximum effects in the majority. 

Fish-oils. 

As in other vertebrates, fat or oil occurs in fishes in the liver, and 
deposited imder the skin, and mingled with some of the superficial muscle- 
fibres. That the liver-oils of all fishes contain vitamin A may be taken 
as established, but the fat usually eaten is that found in the other 
situations, and it is not at all certain that the latter is invariably a rich 
source of vitamin. Probably there are differences in this respect among 
different classes of fish, depending on the food of the fish, just as there 
is a difference between lard and beef -suet. 

^ In this paper the writer can record only a few short experiments, but 
they are sufficient to show the lines on which further work may be done. 

Twdkihi (Chilodactylus macropterns). 

The tarakihi was chosen because of the high percentage of fat in its 
fiesh. After boiling for twenty minutes the flesh was separated from the 
bones and spread in the sun to dry. Within twenty-four hours it was dry 
enough to grate finely in a mill. A sample was taken for fat-extraction 
(Boxhlet) and yielded 22 per cent, of fat, corresponding to 6 per cent, of 
the fresh material. 

Experiments were made in the following ways : ( 1 ) Rats fed on diet 8 
were offered some of the fish-powder ; ( 2 ) rats were given doses of the 
ethereal extract of the powder ; (S) a special diet containing the fish-meal^ 
was given. 

( 1 .) Addition of Fi$h-powder to Di^ 8. — Two does were used (C^ and B 4 ). 
They had been used for mutton-bird-oil experiments, had recovered, and 
had again developed symptoms of lack of vitamin A. Although they belonged 
to different litters, the eye symptoms and loss of weight happened to occur 
in both about the same dates — 29th November to December. On the 
8 th December, whilst temporarily transferred to a clean empty c^e, they 
were given the opportuni^ to eat some of the fish-powder. Within two 
hours 2 grm. was eaten. On subsequent days 4 grm. quantities were offered, 
and the residue weighed each day. By means of a separate test on two 
occasions it was found that each had eaten about the same quantity. This 
procedure was followed for eight days, and the average amount eaten by 
each per day was found to be 1*37 grm., which would contain 0*3 grm. of 
the tarald^ flesh-fat. The effects were not v^ striking. The curves 
(chart 2 ) show that C. decreased in wemht during the treatment but in- 
creased afterwards, whue S 4 showed mo&rate increase in weight. During 
the fish-meal period the eye sjrmptoma improved, but only very gr^ually, 
and recot^ was incomplete. They stiU riiowed signs oi scratching and 
photophobia at a time v^en their weights were increasing. Withm six 
days m C, and twelve da^ in B 4 the weights again fell, all the 
iqrmptoms were acoeatuated. 
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From this it may be concluded that 0-3 grm. tarakihi fiesh-fat oontainB 
"barely sufficient vitamin A to cure xerophthalmia or allow of much increase 
in weight; but it would have been bettor if the feeding could have been 
continued for a longer time. 

(2.) Administration of the Ethereal Extract of the Fish. — This was used 
in one case only, doe E^. She had recovered from avitaminosis by treat* 
ment with butter, and, about £ve weeks after stopping the butter, began 
again to lose weight and show eye 83 rmptoms. On the 19th December the 
right cornea was opaque, and there was a wide ring of inflammation with 
signs of scratching round both eyes ; the .skin area around the genitals 
was also wet and coloured brown. On the 22nd a dose of 0*06 grm. tarakihi 
flesh*fat was given, and this was repeated daily till the 27th. At first there 
was some improvement in weight, but the eye symptoms grew worse, and 
on the 27th the dose was trebled (0*18 grm.). This was followed bv a rapid 
decrease in weight and aggravation of all the symptoms. No furtW doses 
were given, and, although she improved slightly in weight, her condition 
was very bad when the experiment terminated. 

In this case, therefore, the extracted oil was insufficient to give a good 
eflect, if it did not actually do harm. 

(3.) Feeding on a Fish-meal Diet. — A special fish diet was made up so 
as to resemble diet 8 in its proportions of protein, fat, Ac., by substi- 
tuting fish-meal for part of the lard and all of the casein. It consisted 
of fish-powder, 90 grm. ; lard, 25 grm. ; Marmite, 12 grm. ; salts, 12 grm. ; 
starch, 159 grm. It was made up with water in the usual way, and divided 
into a certain number of equal-sised rations. Assuming that a rat ate 
10 grm. of the fish diet, it would receive about 0*6 grm. of the fish-fat. 
Litter K, consisting of four does, was used, and the results are shown in the 
curves on chart 2, last two curves. Owing, no doubt, to the liberal food- 
supply they received before weaning, they persisted in growing, although 
at a slow rate, for ten weeks after weaning. Eye symptoms did not occur 
in any, but from the experience obtained from the other litters it can be 
said that if the diet contained sufficient vitamin A the weights would have 
increased rapidly. Two of the does were given a mixture of equal parts 
of fish diet and diet 8, so that their dose of oil was the same as in the 
case of those rats that received the fish-powder in addition to diet 8 — ^viz., 
0*3 grm. As shown on the chart, this did not cause any distinct difference, 
and we may assume in this case also that 0*3 grm. does not contain appreci- 
able quantities of vitamin A. Another litter, M, was fed partly on diet 8 + 
cod-liver oil, partly on full-strength fish diet, and some on diet 8 alone. 
The growth in the ^t two of these groups was maximal, but, unfortunately, 
some of the controls showed that the litter had, like K, been too well fed 
before weaning, or weaned too late, for they showed considerable powers 
of growth. Thus the average gain per rat for three weeks was 41 grm. on 
co£liver oil, 46 grm. on the fish diet, and 23 grm. on diet 8 alone. These 
results are in marked contrast to the cases where ethereal extract was used. 

Oyater-oiL 

This was prepared as follows : Twenty-five Stewart Island oysters were 
strained, minced, and extracted several times with strong alcohol at room- 
temperature. The alcohol was distilled off in a partial vacuum at a tem- 
perature under W C. The residue, as well as the residue of oyster-fiesh, 
was extracted by shaking up with ether several times and drawing o£E the 
olhereal extract. This was then washed with boiled water in a separating- 
funnel, and the oil was obtained by allowing the ether to evaporate, hx 


'V ■ 
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all these manipulations care was taken to avoid oxidation, but it was not 
possible to use elaborate precautions. 

The oil was administered to two rats, and B3, that had developed 
symptoms of lack of vitamin A. Unfortunately, they were first used for a 
class demonstration to show that cod-liver oil was curative, and distinct 
improvement had set in before the oyster-oil treatment was begun. On 
continuing with oyster-oil, given into the mouth as a smear on the end of 
a glass rod because it was too viscid for the pipette, their condition became 
much worse. Their eyes had recovered, but their coats were staring, the 
skin around their genitals was wet and discoloured, the buck developed a 
painful condition of the penis, and altogether they were so miserable that 
mutton-bird oil was substituted for the oyster-oil. In a few days there was 
a marked improvement in their whole appearance, and the weights rose 
steadily. 

Another attempt to use this oil was made on Eg (chart 2). She had 
shown a marked growth and recovery from avitaminosis under the influence 
of cod-liver oil, but about the 26th December, six weeks after the oil had 
been stopped, her weight began to fall and slight eye symptoms came on. 
From the 31st December to the 6th January she was given a daily dose 
of 0*06 grm. of the oyster-oil, diluted, for easy administration, with olive- 
oil. In spite of this her weight continued to decrease and the eyes became 
deeply affected. 

These experiments, therefore, give no evidence of vitamin A in ethereal 
extract of oysters. 

Red Cod (Lotella bacchus). 

A few observations were made on* the flesh-oil and liver-oil of the red 
cod, extracted in each case with ether in a Soxhlet apparatus. The oils 
were administered to rats that had previously been the subjects of other 
experiments and were in very poor condition (see curve of E4, chart 2, 
B.C.L.O., on 28th December). No amelioration of the symptoms resulted, 
and although the conditions of experiment wore such that one can hardly 
speak dogmatically, yet the impression received was that here also ethereal 
extracts were useless, if not actually harmful. 

Conclusions. 

1. Mutton-bird oil is one of the richest known natural sources of' 
vitamin A. Daily doses of 0*04 grm. contain sufficient of it for the normal 
growth of rats ; in some 0*02 grm., and in still others 0*01 grm., was found 
to cure xerophthalmia and cause some growth. 

2. The vitamin A of mutton-bird oil does not appear to be stored to the 
same extent as that of cod-liver oil or butter, and vitamin B appears to be 
absent. 

3. In the New 2Sealand fish examined (tarakihi) the fat of the flesh was 
not particularly rich in vitamin A — ^thus at least 6*3 grm. fat was necessary 
for maintenance or growth. It is suggested that there are probably con- 
siderable differences in the vitamin content of the fat of fish-flesh, depending 
on the food of the fish. 

4. The ethereal extracts of tarakihi flesh, oysters, red cod (flesh and 
liver) were not found to contain vitamin A, and when given to animals 
suffering from avitaminosis seemed to aggravate the condition. 

I beg to acknowledge with thanks the financial aid of a research grant 
from the New Zealand Bistitute. 
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Popular Names of New Zealand Plants. 

By Johannes C. Andersen, F.N.Z.Inst. 

(U the New Zealand ImiUuie Science Congreve, Palmerston Norths January^ 1921 
received by Editor ^ 22?id August, 1924 ; issued separately, 10th May, 1926.] 

The number and diversity of the popular names of our New Zealand plants 
arc made more evident when these popular or common names are gathered 
together and placed side by side. Their heterogeneous nature is no doubt 
largely due to the partial isolation of the various early settlements of the 
Islands in the midst of a new, vigorous flora, and also to the innate 
independence or obstinacy of thought that will often induce a man to 
give a new name even where one already exists. 

The names of a few of the plants were well known from the works of 
Cook and other explorers ; but there was a very great number quite 
unfamiliar to the settler, and to such of the.se as brought themselves 
under his notice, either through their use or the reverse, he sot about 
giving names, or adopting or corrupting such Maori names as he could 
learn or would tolerate. 

There are many reasons influencing the choice of a name : — 

(1.) The name chosen may describe the plant as a whole or character- 
istic parts of it : broadleaf, whitewood, bluebell. 

(2.) It may refer to its use medicinally : scurvy-grass, Maori pain- 
killer. 

(3.) It may refer to its use as food : cabbage-tree, tea-tree, Maori 
cabbage. 

(4.) It may refer to its similarity to some other object : lacebark, 
lemonwood, turpentine-tree. 

(5.) It may refer to its similarity in a humorous aspect : Captain Cook’s 
ropes, vegetable boa-constrictor. 

(6.) It may refer to its similarity to some other famih’ar plant : New 
Zealand oak. New Ze.aland ash, New Zealand teak. 

(7.) It may refer to its habitat; bog-lily, mountain-ribbonwood, sand- 
gunnera. 

(8.) It may be altogether fantastic : wild-irishman, Spaniard or bloody 
Spaniard, bush-lawyer. 

Curious contradictions occur at times. For instance, Pteris Iremula, 
besides being known as the trembling fern,” is known as the “ scented 
fern ” and the “ stinking fern."’ Whilst the latter names appear anoma- 
lous, both have their justification ; for Field remarks, “ It . . . may 

be at once distinguished by the strong aromatic odour, something like 
camomile, which its foliage emits when bruised. In the summer-time, 
surveyors cutting lines through the warm sheltered gullies in which it 
abounds often find the smell so strong as to be unpleasant, and I have 
heard it called the ' stinking fern " on this account, though many people 
rather like the scent.’* (Field, Ferns of N.Z,y p. 90.) Again, it is difficult 
to understand why the broadleaf was so called. There are plants with 
leaves much broader, and it is evidence of the persistence of a name, how- 
ever seemingly inappropriate, that this is now the universally known name 
for Ofisdinia liMofmis, 
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The maimer in whioh difierent people are influenced by different parte 
of the same plant is well illustrated in the various names given to 
Coproama lucida — broadleaf, orange-leaf, shining coprosma, coffee-tree^ 
yellow-wood 

The names in the category 2 (medicinal) above were originally the 
chief of the names given, since the study of plants was wholly from a 
medicinal point of view. Innumerable names remain as evidence of this — 
self-heal, wart- weed, fever-few, &c. ; and the evil days that have overtaken 
the herbal science are shown by the very few names now given because 
of supposed medicinal properties. 

The name “ cabbage-tree” was given by Captain Cook’s people. The 
following remarks appear in the Journal of 10th October, 1774 : “ These 
cabbage-trees or palms were not thicker than a man's leg, and from ten 
to twenty feet high. They are of the same genus with the cocoa-nut tree ; 
like it they have large pinnated leaves, and are the same sort as the second 
sort found in the northern parts of New South Wales [vid^ Hawksworth^ 
Voyages, vol. 3]. The cabbage is, properly speaking, the bud of the tree ; 
each tree producing but one cabbage, which is at the crown, where the 
leaves spring out, and is enclosed in the stem. The cutting off the cabbage 
effectually destroys the tree ; so that no more than one can be had from 
the same stem. The cocoa-nut tree, and some others of the palm kind, 
produce cabbage as well as these. The vegetable is not only wholesome, but 
exceedingly palatable, and proved the most agreeable repast we had had 
for some time.” (Cook, Voyage to Pacific Ocean, 1777, vol. 2, pp. 148-49.) 

The remarks that the leaves are pinnate, that each tree produces but 
one cabbage, and that the cutting of it destroys the tree, lead one to suspect 
that the tree referred to is not a Cordyline, The entry in the Journal was 
made at Norfolk Island, not New Zealand, but there is no indication in 
Cook as to what tree is referred to. Even the botanist Forster gives no 
help. In speaking of the vegetation of Norfolk Island he says, The pro- 
ductions of New 2^1and were here united to those of New Caledonia and 
the New Hebrides ; for the cypress of the one, and the cabbage palm whioh 
we had seen in the latter, flourished here in the greatest perfection. It 
was chiefly on these two species, that we bestow^ our attention ; the 
former supplied the ca^nter with several spare brooms, and pieces of 
timber ; and the latter offered us a most welcome and palatable refreshment. 
We cut down several of them, and took on board the central shoot, or heart, 
which in taste more resembles an almond than a cabbage.” (Gleoige 
Forster, A Voyage round the World, 1772-76, Lond., 1777, vol. 2, pp. 345-46.) 
In his Plantis esoulentis Instdarum Oceani Australis, 1786, he includes 
CordyUm (as Dracaena) and RhopalostyKs (as Areca), and says of Areoa 
sapida (p. 66), **Reperitur spontanea in nova Zeelandia usque ad aestuarium 
Charlottae reginae, et frequens in Norfolciae insula doserta. Huius prae- 
cipue Cor sive Caput in deliciis est apud nautas Europaeos, et cum oleo 
et aceto parari solet.” There is a more deflnite clue in Banks {Journal of 
the Right Hon. Sir Joseph Banks . . . during Captain Cook's First' 
Voyage . , . 1768-71, Lond., 1896, p. 227), where he writes of New 
Zealand plants, “ We idso once or twice met with a herb like that whioh 
the country people in England call * lamb’s-quarters ’ or * fat-hen,' whioh 
we boiled instead of greens ; and onoe only a oabbage-tree, the cabbage of 
which made us one deuoious meal . . . ” A footnote identifies the former 
as Atriplexyatula Linn., identical with the English fat-hen, and the latteir 
as Areoa sapida Boland., of whioh Hooker gives the range {Handbook of the’ 
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New Zealand Florae 1867, p. 288) — Northern and Middle Islands ; as far 
south as Queen Charlotte s Sound, Banks a/nd Solander, &c. Very closely 
related to the Norfolk Island A. Bauert, which is a larger plant. Young 
inflorescence e^iten.’' He says nothing of the eating of the young shoots of 
the Cordyline. 

It would appear, then, that primarily the term “cabbage-tree” or 
“ cabbage-palm ” was applied to Areca Baueri, but has become transferred 
exclusively to Cordyline. In one place there is the remark, “ We also found 
one cabbage-tree which we cut down for the cabbages ” Cook’s First 
Voyage, 1768-71, in Hawksworth, vol. 2, p. 322). This entry is on 29th 
October, 1769, when Cook was at Tolaga Bay, and seems to refer to Cordy- 
line ; in Cook’s own Journal, however, the last word of the quotation is 
“ cabbage,” not “ cabbages.” 

Both Cordyline and Rhopaloatylis (Areca) were found by Cook in Norfolk 
Island ; if the hearts of both were not eaten as cabbage there, they 
apparently were in New Zealand ; and it was possibly the much more 
common occurrence of Cordyline in these islands that caused the name 
“ cabbage-tree ” to be transferred exclusively to that species. Colenso 
(Tram. N.Z. Inat., vol. 1, ed. 1, p. 32 of his Essay, “ On the Botany . . . 
of the New Zealand Group), when writing of the fruits and trees used as 
vegetables, says : “ The young inner blanched leaves and heart of the Ti, 
or Cabbage-tree ” (Cordyline australis), and of the Nikau, or New Zealand 
Palm (Areca sapida), were eaten both raw and cooked.” I have seen a long 
row of Cordyline in a public garden struggling to grow beyond the reach 
of schoolboys, who persisted in pulling the young central shoots, eating them 
with relish. 

One would suppose that Kirk had forgotten the origin of the name when 
he says, “ Settlers and bushmen generally apply the unmeaning name of 
‘cabbage-tree.’” (Kirk, Forest Flora of N.Z.y p. 295.) Cheeseman, too, 
says, “ Universally known to New Zealand residents by the inappropriate 
name of ‘ cabbage-tree * ” (Cheeseman, Manual of N.Z. Flora, p. 707). 
Thomas explains the name, and errs in doing so : “ It receives its name 
from the arrangement of its leaves in tufts or heads at the ends of the 
branches ” (Clark, A Southern Cross Fairy-tale, p. 53). Butler remarks,. 
“ The cabbage-tree or ti-palm is not a true palm, though it looks like one. 
It has not the least resemblance to a cabbage.” The settlers and bushmen 
followed Cook in using the young heart as a vegetable, and in their naming 
of the tree ; and when the reason for the name is known its inappropriateness 
disappears. To one Section of the public it will always be the cabbage- 
tree ; to the other section, let it be lily-palm. “ Ti-tree ” and “ ti-palm ” 
should certainly be banned, because of the hopeless confusion with tea- 
tree. Proude, in Oceana, constantly writes “ ti-trec ” when he refers to 
manuka scrub (tea-tree) ; and Cockayne notes a worse , confusion in the 
naming of a railwsy-station Ti-tri (Cockayne, N.Z. Plants and their 
Story). 

Tea-tree, too, is a name that has come through Cook’s people. Manuka- 
leaves were used for tea during his first visit, when the name “ tea plant ” 
was given. The plant is described and figured, and Cook writes in May, 
1778, “ The leaves, as I have already observed, were used by many of us as 
tea, which has a very agreeable bitter, and flavour, when they are recent, 
but loses some of both when they are dried. When the infusion was made 
strong, it proved emetic to some in the same manner as neen tea.” (Cook,. 
foyage tomrds the South Pole, 1779, voL 1, p. 101 ; iUus., p. 100.) 
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From the leaves of the rimu Cook brewed “ spruce beer/' aud the 
black-pine furnishes a beverage known to bushmen as pine-beer.’* The 
tree containing beer may usually be known by a black, smutty-looking 
stain that extends some way up the trunk ; and if a hole be bored at the 
base the tree may be plugged and tapped like a barrel 

In the names of categories 4 and 5 (similarity to other objects) obser- 
vation and imagination play a prominent part, and many pleasing names 
result. Ribbonwood, lacebark, and thousand-jacket, are most appropriate 
names, all applied to Oaya, Hoheriat and Plagianthris. Lemonwood is a good 
name for Pittosporum euyenioides, though the property is more obviously in 
the leaves than in the wood. The young leaves, when bruised between the 
fingers, emit a very agreeable fragrance resembling lemon. A scent was in 
the sap, for it was from this tree, the tarata, that the Maori gathered gum 
which he used for manufacturing a favourite perfume. He made incisions 
in the bark, and gathered the congealed drops on their oosing through. 

The names of category 6 (similarity to other plants) show some observa- 
tion, though little imagination. A number of these names persist — as 
“New Zealand holly,” for Olearia Uieijolia; “New Zealand teak,” for 
Vitex lucens. Many of them have been disused, the similarity proving 
too superficial for adoption and perpetuation of the name. There is a 
name of this kind lately given- “ New Zealand hawthorn” — to Carpo- 
detus serraius, one of our most graceful and beautiful flowering trees, 
and a true New-Zealander, which Dr. Cockayne, in The Cultivation of 
New Zealand Plants (p. 109), commends as suitable lor adoption as the 
national flower. This tree is not in the least like the hawthorn— in 
shape, foliage, colour or texture of bark, ramification, or fruit. The 
sole resemblance is in the flower, and in the appearance of the clustered 
flower only ; scent and colour differ from the hawthorn. Moreover, 
this very name was given to the English tree to signify the thorn that 
bears a haw ; and Carpodetus has neither haw nor thorn. Carpodetus 
itself is an attractive name : why should it not be adopted ? Or why not 
adopt the Maori name, putaputaweta, or the recorded shorter form punaweta 't 
Or, seeing that the point of resemblance is in the flower, and that the flower 
of the hawthoni is known as “ may,” why not “ Maori may ” ? Carpodetus 
much more closely resembles the silver birch, in general shape of the 
tree, shape and suspension of leaf, ramification, colour and texture of 
the bark — resemblances visible all the year round. “ Maori silver birch ” 
would be a much more appropriate name, were it not for the fact that 
there is already a name “ silver beech,” and that the name “ birch ” 
has become anathema. The name “ New Zealand hawthorn ” might 
more appropriately be given to the already irrevocably named wild- 
irishman, or scented thorn, or matagowry, whose leafless winter appearance 
is very like the lifeless appearance of the dry twisted hawthorn as seen in 
a hedge ; and the scented white flower in spring gives one a leap of pleasure 
as does the hawthorn, with its “ white sheet blanching on the hedge.” 

The word “ native ” has been prefixed to almost as many names as the 
words “ New Zealand ’’-—native aniseed, native convolvulus, &c. This word 
may perhaps be descriptive if used within New Zealand and between New- 
Zealanders ; but if used outside — say, in Australia — its meaning will be quite 
changed ; for should the New-Zealander speak of the “ native teak,” the 
Australian would think not of a New Zealand but of an Australian tree. 
The confusion might be avoided were the word “ Maori ” used instead of 
“ native,” and, indeed, instead of the long doublet ” New Zealand.” There 
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is ‘‘ Maori cabbage,** “ Maori onion '*— why not ‘‘ Maori aniseed,” “ Maori 
convolvulus,” &c, ? 

The names of category 8 (fantastic names) show the imagination running 
riot ; they seem appropriate, though often it is impossible to give any 
definite reason for the name. No trace has been found of any reason for 
the name “ wild-irishman ” as applied to Discaria toumatm. Many old 
settlers have been questioned without result, or with such barren result 
as the following : One, being asked, “ Why was the wild-irishman called 
the wild-irishman ? ’* answered, “ I suppose because it is like a wild 
Irishman.” “What characteristics have they in common?” “Well. 
I- I— I really can't say.” And so it is ; it is a name that every one 
understands, but no one can explain. Whilst it is often written with a 
capital, “ Irishman,” it is now as often written with a small letter, 
“ irishman ” ; and when it is the plant that is referred to the small letter 
should be used, leaving the form “ wild Irishman ” to signify the Sinn- 
Feiner. The same remark applies to the name for Aciphylla — “ Spaniard ” — 
another name of unexplained origin. There seems even less connection 
between the human Spaniard and the vegetable Spaniard than between the 
human m\d Irishman and the vegetable wild-irishman ; and the conjectured 
corruption “ spine-yard,*’ whilst improbable, is no more improbable than 
the fabled “ Bill’s-yard ” as the ori^n of “ billiard.” The name 
“ missionary-plant,” given by the Maori to the sweet-brier (Boyd, Our 
Stolen Summer, p. 77), does not come into this category, as the humour 
of it, more readily perceived, perhaps, by the agriculturist or pastoralist. 
was not intentional : it was so named as it was brought, for dear 
association' sake, by the homesick wife of a missionary. 

Many of the names show considerable gifts of observation, imagination, 
and ingenuity ? there are others that show the namers to have been almost 
destitute of all three. Kirk in 1875 remarked : “ . . . the term 
‘ birch ’ may be regarded as a generic name applied by bushmeii to any 
small-leaved tree, and qualified by the prefixes ‘ black,’ ‘ white,' or ‘ red,' 
at the caprice of the indi^idual, or as may be suggested by the colour of the 
foliage, bark, or timber.” (Reports on the Durcinlity of N.Z. Tirrdjer, 1875, 
p. 16.) So the term “black birch” was in many districts applied to 
PiUosporum tenuifolium, and to Weinmannia racefnosa in Otago — the latter 
tree being also known as “ brown birch ” and “ red birch.” Myrsine UrHUei 
was known as “ red birch,” and Carpodetus serrabus and Quintinia serrata 
as “ white birch.” It w^as principally to trees of the species Nothofagus 
(then known as Fagus) that the tern» “ birch ” was applied, and a 
dUtinguishing of the various kinds by the prefixing of a descriptive word 
was a step in the right direction : but in this instance the step was on a 
path that led to a quagmire. To take only the instance of Nothofagus 
Solandri (formerly Fagus Solandri) : this was known as “ black ” birch 
in the Wellington district ; “ black,” “ white,” “ red,” and “ brown ” 
birch in Canterbury ; “ white ” birch in Nelson ; “ white,” “ black,” and 
“ black-heart. ” birch in Otago. “ In the Oxford Bush ” (Canterbiw), 
says Kirk, “ I learned that the tree [N. Solandri] was tenned ‘ red birch,' 
* brown birch,' ‘ white birch,' ‘ black birch,' and ‘ yellow birch ' at different 
stages of its growth, but the application of these terms varied greatly ; 
perLsps * black birch ’ was most generally applied to the mature condition 
before decay commenced, and ' white birch ' to the young state ; but there 
were too naany exceptions to allow of the names being other than mis- 
leacUng.” 
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The confuBion created has been endless ; it has at times even resulted 
in commercial loss ; yet so strong is habit that confusion was preferred 
before a change of name. And, indeed, the bushmen might well ask what 
name they should adopt ; for the scientists came and added to the confusion 
by pointing out that the trees usually called ‘‘ birch ” were not birch at 
all, but beech — when a fresh crop of names resulted : “ black beech,” 
red beech,” ” dusky beech,” &o. The scientists themselves, however, in 
calling the species Noihofagiis beech,” took care — that is, usually took 
care — ^to make the distinguishing prefix one that would not lead to a repeti* 
tion of the old confusion. JV. Solanderi was accordingly called entire- 
leaved beech ” ; N. cliff ortioides, “ mountain beech ” ; N. Menzteni^ 
** round-leaved beech ” ; N. fusca, “ tooth-leaved beech.” It was some 
time before even these names were agreed upon ; and ” silver beech ” 
finally took the place of “ round-leaved beech ” for N. Menziesii, A note 
may here be made of the fact that, whilst the entire-leaved beech was Fagus 
Solandrif on Fagus being changed to Nothofagus, Solandri was altered to 
Solanderi ; but this has been altered back again to Solandri, for that was 
the original and not incorrect spelling of the word. 

Again, these common, unimaginative names may take a double form— 
tree-nettle ” and nettle-tree ” ; “ tree-fuchsia ” and “ fuchsia-tree ” ; 
tree-grass ” and ** grass-tree.” The form taken depends upon the name- 
giver thinking, say, of the fuchsia, “ This tree is like a fuchsia ” — whence 
“ fuchsia-tree ” ; or “ This fuchsia is like a tree ” — whence “ tree-fuchsia.” 
” Fuchsia ” and ” tree ” become the descriptive part of the name according 
to the thought perceiving the plant as a tree or a fuchsia. Were the 
names to be retained, therefore, the correct form would be tree-nettle,” 
tree-fuchsia,” seeing that the plants are primarily nettle and fuchsia, 
and secondarily tree-like. Of the names ” tree-grass ” and ” grass-tree ” 
as applied to CordyUne, however, ” grass-tree ” would be the correct form, 
seeing that this pl^t is tree primarily, and grass-like secondarily. When 
Dr. Cockayne called Olearia sp. ” daisy-tree ” he used the correct form. 
Jn the second edition of New Zealand Plants and their Story, however, he 
changed it to ” tree-daisy,” bringing it into line with other similar com- 
pounds — ” tree-ooprosma,” ” tree-fuchsia,” “ tree-heath,” ” tree-moss,” 
tree-lupin,” Ac. — all of which are correct ; for in these instances the 
plants are larger in growth than ordinary — so large that in comparison 
with related forms they seem tree-like. The Olearia, however, is not a 
daisy of such giant growth that it is like a tree, but a tree that bears 
flowers like daisies ; it is, in fact, a tree that reminds one of a daisy — not 
a daisy that reminds one of a tree. He calls the false mountain-holly 
(0. maarodorUa) s ” tree-daisy ” ; but had this plant been like a daisy that 
had grown as big as a tree it would never have been called a holly : the tree 
is hoIly-Uke in general appearance, daisy-like in tlie flower ; and what is 
meant when it is said that the false mountain-holly is a daisy-tree is that 
it is a hoUy-like tree with a daisy-like flower. ” Cabbage-tree ” has not 
been changed to ” tree-cabbage,” and rightly ; nor should ” daisy-tree ” 
have been changed to ” tree-dwy.” .The name ” palm-lily,” again, should 
be ” lily-palm ” ; for primarily the tree is, in resemblance at least, a palm : 
it is a palm with lily-fike flower. To the casual observer — and that means 
the usual observer— the tree is more like a palm than the flower is like a 
lily. One authority is quoted for the form lily-palm.” 

These conjiK>tmd names, too, shew a curious tendency towards 
coalescence, ^s is revealed in writing and printing ; their coalescence 
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there reveals the coalescence in the thought. They start as two words, 
then the two words are hyphened, and finally the hyphen is dropped, the 
two being then written and pronounced as one woi^ — broad leaf, broad- 
leaf, broadleaf. When this takes place there is a subtle change of accent, 
more or less marked. As two woi^, each wood has its own accent : as a 
compound the first word retains its accent, but the accent on the second 
is subdued or suppressed. Many New Zealand names occur in the three 
forms — blue bell, blue-bell, bluebell ; duck weed, duck-weed, duckweed ; 
supple jack, supple-jack, supplejack ; lace bark, lace-bark, lacebark ; &c. 
The distinction in the accent is clearly heard if we say aloud, The bluebell 
has a white or blue bell ; and its blue bell caused it to bo called the 
bluebell.’’ Occasionally three words are connected, or even four : forget- 
me-not, love-in-a-mist. I have seen as many as six — “ Jack-go-to-sleep-at- 
noon,” or Jack-go-to-bed-at-noon,” for Omithogalum umbeUatum and 
Tragopogon pratensis. The h 3 rphens have not yet been dropped, and tha 
names probably do not occur in literature as forgetmenot and loveinamist. 
Forget-me-not is printed as one word in German — vergissmeinnichf . Whilst 
the hyphening and compounding may be, and probably is, in large measure 
due to the writers, it is possible that in many instances they are due to 
the printer, or at least to the publisher’s reader. A good reader will decide 
upon a certain course, consistent as may be maintained, and writers may 
find a difficulty in throwing him ofi that course ; or they may be indifferent, 
which furnishes the reader with his justification. 

There are certain words that have long resisted the hyphening tendency. 
The words “ white pine,” black pine,” Ac., have from the beginning 
appeared as two words. In writing of, say, the last fifteen years, however, 
the forms “ black-pine,” “ white-pine,” ” silver-pine,” ” silver-beech,” Ac., 
have become common. The hyphening of these seems to date from about 
1905, and is now the rule rather than the exception. This remark, however, 
needs some modification ; for a great number of the papers and books from 
which the hyphened words have been gathered are the work of one writer, 
Dr. Cockayne. But there is this to be said : When a leading writer, and 
a writer of authority, uses names in a certain form, his lead is almost sure 
to be followed ; so that his introduction of hyphening will go a long way 
towards establishing the custom— the more so since his writing covers the 
whole New Zealand botanical field so thoroughly. As far back as 1889, 
however, the most unusual forms blackpine ” and blackmaire ” appear ; 
but since these are given as English names in a French work — Fleurs sauvages 
€t hois preoieux de kt Nouvelle-Zelande, by Mrs. Hetley and M. Raoul — ^tbey 
can hai^y be taken as indicating a tendency in the En^ish language, though 
certainly they do indicate a general linguistic tendency. At first the names 
look strangdy and startlingly unusual ; but the strangeness soon wears 
off ; and, as the hyphen is perhaps no more than the indication that two 
wo^ are in process of becoming a compound word, '' blackpine ” should 
naturally follow from “ black pine ” and “ black-pine.” ” Black-moor ” of 
“ Paradise Regained ” (iv, 72) is now ** blackamoor.” In the opening *of 
” The Cherrie and the Slae ” Montgotnery has ” with gallant gold-spinks 
gay ” ; but Bewick prints the woid ” ^Idspink ” ; and “ goldfinch ” is 
now always one word. It cannot be said, however, that it will always be 
one word ; for even the long-familiar name ** blackbird ” appears dccasionally 
as two unhyphened words, ” black bird.” In My Nmo Zealand Qardm, 
1902, p. 74, it occurs as two words twice on one page, whilst ” goldfinch ” 
occurs on the»same page as one word. 
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Unoensored writing and printing furnish curious evidence of the working 
of the human mind : some minds seem to need no hyphens in compound 
words ; others seem to require them as cautious alpine climbers require a 
rope. Moreover, there is change in the habits even of the habitual writer. 
In the first edition of the well-known New Zealand Plants and their Story 
the words “ bracken fern ” are used early in the book : seventy pages on 
they are hyphened, “ bracken-fern ” ; had the book been half as long again 
we may have had the form “ brackenfem/' Again, in the same book the 
hyphened “ C/andle-nut ’’ proceeds to “ candlennt,’' and “ willow-herb ” to 
“ willowherb.** Again, the sea-side brome grass ” of Buchanan (? Kirk) 
becomes the “ seaside brome- grass ’’ of Cockayne. 

Is there any danger of words with two descriptive prefixes becoming 
one word — for instance, “ yellow silver pine ” ? It already has one 
hyphen, and there is a form “ yellow-pine,” so “ yellow-silver-pine 
is not impossible : is ” yellowsilverpine ” ? It is almost to be hoped 
that it is not possible, or we may fall in the rugged way of Teutonic 
agglutination. The appropriate but little-used “ wait-a-bit ” is not in this 
category, as it is a name, not merely a description. The name ” paper- 
mulberry-tree ” of Mueller is in the category, and in it the second hyphen 
at least seems unnecessary. If the oak be also called “ tree ’* it is not 
oak-tree,” but “ oak tree ” : the hyphen adds nothing to the meaning, 
nor does it remove any ambiguity. The name “ forget-me-not ” as a flower 
is practically one word, yet it loses nothing of its homogeneity if printed 
as Armstrong prints it, without hyphens, “ forget m(» not,’^ for it is the 
expression of a desire, as well as a flower. 

The hyphening tendency, and the following agglutination, appear, 
however, to be natural tendencies, betraying a species of Teutonic outcrop 
in our flexible, composite language ; and their appearance is by no means 
confined to botanists or scientists. The word ” castiron ” appeared in the 
local Dominion newspaper in Juno, 1919 ; whilst the Oxford University 
Press Rules for Compositors and Readers includes ” cast iron ” in a list of 
compound words that should be printed without the hyphen. In the first 
editions of Tennyson’s poems the following compounds appear, amongst 
others: In “The I^ady of Shalott, 1833 — yellowleavM, greensheathM, 
overtraded, silkensailed, pearlgarland, barleysheaves, thickjewelled ; and 
in “ Mariana,” 1830 — casementcurtain and marishmosses. In the Collected 
Poems of 1851, both “ yellowleavM ” and “ greensheath^d,” which appeared 
in stansa 1, were dropped in the remodelling of that stanza ; “ overtraded ” 
and “ silkensailed ” became “ barges trad’d ” and “ silken-sad’d ” ; the 
“ pearlgarland ” was dropped altogether ; “ barleysheaves ” became two 
words — “ barley sheaves ” ; “ thickjewelled ” and others were hyphened — 
“ thick - jeweird.” The two compounds from “ Mariana ” were also 
hyphened, and so they have remained. Tennyson himself, speaking of the 
word ** tendriltwine ” in Poems by Two Brothers, says, “ I had an absurd 
antipathy to hyphens, and put two words together as one word.” His 
antipathy had been conquered, apparently, by 1851. In “ The Lady of 
Shalott,*’ however, appear the compounds “ village - churls,” “ market- 
girls,” “ bower-eaves,” ” saddle-leather ” ; these remain in 1851, all but 
“ market-girls,” where the hyphen is dropped-—” market girls ” — and this 
distinction «Btill remains. Whilst the poet is not quite consistent in his 
practice, it is evident he perceived and followed a principle ; and so with 
others— there is a perceptible drift towards the hyphening or agglutination, 
especially of words of one syllable. At the same time there is apparent 
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a resistance to the drift, so that words that look and sound as though they 
might well coalesce, break again even if they coalesce for a time — as though 
these were a more or less definite si^e natural to the idea-crystals, at least 
in English. 

The reason for the coalescence appears to be this : The prefixed word, 
whilst at first merely descriptive, gradually comes to be regarded as part 
of the word ; and as a matter of fact it is part of the word. Take the 
familiar name “ blackbird.’’ It is evident that the original name-givers 
recognized tliis songster simply as a black bird. There were doubtless many 
other black birds, but this one attracted attention so much, to the exclusion 
of others, that it became the black bird, the two names joining, with the 
idea, as one — “ blackbird.” So it is with other compound names : once 
the prefixed word comes to be regarded as actually part of the name — when 
word and description are one in thought — coalescence takes place. There 
is no whitebird, though there are white birds ; there is a whitethroat, 
however ; a blackcap ; a redpoll ; and so on. There appears to be no 
necessity for hyphening the prefixed descriptive word u^ess the com- 
pound word resulting differs in meaning from the unhyphened words. 
If the descriptive word be a substantive there seems to be more logic 
in inserting the hyphen, though the example given by the American 
writer on this subject, F. Horace Teall, does not cover ail instances. He 
points out that “ paper box ” means a box made of paper, whereas 
“ paper- box ” means a box for holding paper. When Paratrojihis was called 
the “ milk-tree,” however, the name merely meant ” the tree with milk- 
like sap,” and that is the meaning that would almost certainly be assumed 
by any one first seeing the name. Omission of the hyphen would not change 
the meaning to ** the tree made of milk,” and “ milk tree ” is as clear in 
meaning as ” milk-tree.” Milk is one substance, however, and tree is 
another ; and when both are used as one name there seems to be some 
natural tendency to join them with a hyphen and make them one word. 
In the instance ” oak tree,” oak is already a tree, and does not need the 
second word at all, nor would the coalescence of the words change the 
meaning in any degree. On further descriptive words being prefixed to 
** milk-tree,” as in ” large-leaved milk-tree,” a second h3rphen is required 
to join the two descriptive words. If it were intended to say that the milk- 
tree was a large tree with leaves, then “ large leaved milk-tree ” would be 
sufficient ; but in this instance the ” large ” refers to the leaf and not to the 
tree. ” Silver pine ” does not mean a pine made of silver, any more than 
milk tree ” means tree made of milk.” The debatable ground appears 
when the question arises as to whether ** silver ” is a su^tantive or an 
adjective ; if an adjective, there is no need for the hyphen between it and 
the substantive following : that is, adjective is hyphened to adjective, sub- 
stantive to substantive — ” golden-haired,” but ” golden hair.” Thus the 
forms ** cranesbill ” and parrotsbill ” arc better than “ crane’s bill ” and 
parrot’s bill.” The latter may refer to the actual bill of a crane or a 
parrot; the former has quite another significance An illustrative example 
IS the name “hanging-tree spleenwort” given by Potts to Asplenium 
flaeoidum. The hyphening is here incorrect. As at present, it means the 
spleenwort growing on the hanging-tree, whereas it was intended to mean 
the hanging spleenwort which grows on a tree. The form should therefore 
be “ hangmg tree-spleenwort.” 

All statements must, however, be made with caution, for refutation 
may be met on every hand. Should the forms be “ yellow wood ” and 
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“white wood/* or yellow -wood ” (yellowwood) and “white-wood** 
{whitewood) ? The latter seem preferable, if only for the reason that 
“ yellow wood ’’ and “ white wo^ ** may mean wood that is yellow or 
white. “ Yellowwood,” again, seems to offer an objection in the doubled w, 
and the hyphen is usually present in words like “ yellow-wort,*’ “ yellow- 
weed,” “ mallow-wort ** ; but ” chaffinch ** had at first to contend with a 
tripled consonant “ chaff-finch ” : it simply ignored one of theju, and a 
iv might similarly be ignored — ” yellowood ” if two seem objectionable — 
“ yellowwood.** 

In passing, two recent names of this kind may receive a moment's 
attention — “ red tea-tree *’ and “ white tea-tree,” given, on account of the 
colour of their wood, to Leptoapermum acoparium and L. ericoidea respec- 
tively. As however, there are red- and white-flowering manuka, and the 
flowers are far more evident to the ordinary observer than the cut wood, 
it is inevitable that it will be supposed that the names were given because 
of the flowers, and confusion must follow. It would be better to nip these 
names in the bud. 

The whole argument regarding the hyphening or otherwise of words 
seems to become unnecessary, and to collapse when it is remembered that 
in speech there is no indication, or no certain indication, of the presence or 
absence of a hyphen. The slight difference in accent between “ black bird ** 
and “ blackbird ” is too slight to be relied on ; and, moreover, accent varies 
with individuals, and even with mood. Yet the fact that one compound 
may appear objectionable when written, and another unobjectionable, 
shows that there is a linking-up in the thought, even if unconscious ; and 
and it is this mental linking-up that affects the pronunciation. Confusion 
is less likely to occur in writing than in spealang, and in the written 
sentence the context will show if the words “ black cap ” are to be taken 
as the bird or as the cap that is black. 

F. Horace Teall, already mentioned, has attempted the formulation of 
rules for the compounding of English words ; but the rules arrived at are 
altogether too complex, and also appear incapable of application. He 
gives a long list of phrases or words which should not be joined, and a 
list of words which should not be separated. In the following, a few of 
the former are given in the first column, a few of the latter in the second : — 

Black bryony Blackbird 

Black currant Blackcap 

Black pine Blackthorn 

Blue grass Blueweed 

Green linnet Greenbird 

Red birch Redbud 

Red cedar Redcap 

Red pine Redwood 

White ash Whiteear 

White pine Whitethorn 

Wild oat Wildcat 

Yellow pine Yellowweed 

There appears to be no reason, other tiian usage, for one form more than 
the other ; and if usage be urged as the reason for the difference, then the 
rule is usage — a rule that cannot possibly be set down* It is true that in 
one case tne second word is more particular, in the other more general ; 
“ pine ” is a^Mrticular class, as ” red pine,” but “ wood ** is a general term, 
so “redwood*”! “Grass” is a particular class, so “blue grass,” whilst 
“ weed ** is general, so “ Wueweed.** Yet we have the f<Mrm bladi-inne ” ; 
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and in speaking of '' Kentucky blue grass,” does not the decided 
accent on the “blue” as compared with the light accent on the “grass,” 
together with the shortening of the pause between the two wordis, 
show that in thought the words are coalesced — “blue-grass” if not 
“ bluegrass ” ? Then if “ greenbird ” to distinguish it from the general 
class of green birds, why not “ greenlinnet ” to distinguish it from other 
linnets ? “Gk)ldfinch” and “ chaffinch ” might be quoted to illustrate the 
coalescence ; but it might then be pointed out that these are two substan- 
tives, not adjective and substantive. Teall complains that the makers 
of dictionaries apparently make no attempt to use the hyphen according to 
some definite rule. He is right : no attempt is made, and the re^ison is 
given by the editors of the Concise Oxford Dictionary, 1911. “ We have also 
to admit,” they write, “ that after trying hard at an early stage to arrive 
at some principle that should teach us when to separate, when to hyphen, 
and when to unite the parts of compound words, we had to abandon the 
attempt as hopeless, and welter in the prevailing chaos.” Not all dictionary- 
makers are so pessimistic, however ; and in the 1923 edition of Funk and 
WagnalPs New Standard Dictionary F. Horace Teall has made the heroic 
attempt to maintain a consistent system of hyphening through the two 
big volumes. 

Tn the Oxford University Press Rules for Compositors, 1912, rt»ferred 
to above, an attempt has been made to formulate a few rules that may 
guide, if they cannot direct and control : — 

“ The hyphen need not, as a rule, be used to join an adverb to the 
adjective which it quabhcs : as in- a beautifully furnished house ; a well 
calculated scheme. When the word might not at once be recognized as 
an adverb, use the hyphen : as— a well-known statesman ; the best-known 
proverb : a good-sized room ; a new-found country. 

** When an adverb qualihes a predicate, the h}phen should not be used : 
as — this fact is well known. 

” Where either (1) a noun and adjective or participle, or (2) an adjective 
and noun, in combination, are used as a compound adjective, the hyphen 
should be used ; a poverty-stricken family ; a blood-red hand ; a nine- 
teenth-century invention. 

“ A compound noun which has hut one accent, and from familiar use 
has become one word, requires no hyphen : bla'ckbird ; hai'rbrush ; ha'nd- 
book ; ma'ntelpiece ; scho'olboy ; whe'elbarrow. 

“ Compound words of more than one accent., as a'pple-tre'e, che'rry-pie', 
gra'val-wa'lk, as well as others which follow, require hyphens : air-man ; 
arm-chair ; death-rate ; farm-house ; hour-glass ; jaw-bone ; nev, -built ; 
race-course.” 

Thus far the rules may be followed, since they appear formulated on 
some comprehensible reason, though the words last quoted seem to be in 
a half-way condition ; for surely no hyphen is needed in airman, farmhouse, 
hourglass, jawbone, racecourse. The last rule, however, appears rather 
to be an arbitrary instruction ; for after saying that ” half an inch,” ” half 
a dozen,” &c., require no hyphen, it is added : “ Print the following also 
without hyph^ : cast iron ; court martial ; easy chair ; high road ; 
plum pudding ; post office.” It hae been objected that whilst no h3^hen 
18 needed in jawbone ” considered by itself, yet it is found convenient to 
compound it as one of a large category of similar expressions, some of which 
would not make good consolidated words, as “ arm-bone,” “ leg-bone,” 
” thigh-bone,” kc. Tet it is a matter of custom ; for “ jawbone ” and 
” backbone ” do not come amiss, and why should ** armbone ” and 
”l6gbone”J 
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This paper was written before these Rules for Compositors were seen, 
and the writer was gratihed to find himself so much in accord with the 
Rules ; but this last instruction seems to flout the rules themselves, and 
it will not be observed. “ Highway ” is an accepted form— why not 
“ high-road ” or even “ highroad ” ? The latter is used, and, as noted 
above, “ castiron has been used. Court-martial,” too, follows ,rule, 
as do “ plum-pudding ” and “ post-office.” In speech, one can only tell 
uncertainly from the accent if the speaker conceives of the couipound as 
one word or two. 

The Maori was a prolific name-giver ; and his names show him to have 
been possessed of a keen sense of discrimination, so that many of those 
names may be adopted without fear of confusion, and more are being 
adopted from year to year. In his new edition of Neu) Zealai^d Plants 
and their Storey Dr, Cockayne has finally adopted ” rimu,” ” matai,” 
“ kahikatea,” instead of the English “ red,” “ black,” and “ white ” pine. 
He has adopted ” koromiko ” in place of “ veronica an adoption that 
will help to keep in mind the distinction between the English and New 
Zealand forms of veronica. Like the bushman, though not to the same 
extent, the Maori was puzzled by the various species of beech, and Kirk 
excepts his beech-names when recommending the adoption of Maori names 
generally. ” In the great majority of cases,” says he, ” the Maori nanie^ 
are much better adapted for commercial use than those commonly em- 
ployed ” (Kirk, Forest Flora of N.Z,y Pref., p. vi). There is now no attempt 
made to supplant such names as ‘‘ kauri,” ” totara,” ” pukatea,” ” karaka,” 
” ngaio,” ** tawa ” — partly because the distinctiveness of the trees made 
adoption of the names easier than the invention of others. Unsuccessful 
attempts were made to supplant ” puriri,” ” titoki,” ” kowhai,” with 
“ New Zealand teak,” ” New Zealand ash,” ” Now Zealand laburnum.” 
Maori and European names have been used indiflferently in ” rimu,” 
matai,” ” kahilmtea ” — red, black, and white pine ; ” kotukutuku ” and 
” kohutuhutu ” have given way to ” fuchsia,” or to the now less common 
misnomer ” konini-tree,” unless used in the sense that “ pear-tree ” is 
used ; ” makomako ” has given place to ” wineberry,” or ” New Zealand 
currant.” In some instances the Maori name has been adopted but 
corrupted : “ matagowry ” for ” tumatakuru,” where ” wild-irishman ” is 
not used ; ” biddy-bid ” for ” piripiri ” ; ” hunger ” (now fortunately 
seldom heard) for ” ponga ” ; ” cracker ” (also falling into disuse) for 
” karaka.” “ Kowhai ” went through many stages—” goa,” ” gohi,” &c., 
before settling to the two forms ” kowhai ” in the North and ” gowhai ” 
or ” gowai ” in the South. In one instance the Maori name has been 
adopted in a translated and 8hort*ened form—” parrot ’s-beak,” or ” kaka- 
beak,” for ” kowhaingutukaka.” In some instances the varieties of the 
trees have been distinguished by the prefixing of a European term to a 
Maori name — ” black mapau,” ” white mapau ” ; or the name has, by 
corruption, been made quite European, and quite wrong, by changing 
” mapau ” to ” maple.” The various ratas have been more or less dis- 
tinguished as ” shining rata,” ” southern rata,” ” white-flowering rata,” kc. 
At first the Maori names were used with hyphens separating the parts— 
” kowhai-ngutu-kaka ” ; and, whilst this may be a convenience, enabling 
easier analysis of a long word, Archdeacon Williams rejects the hyphens 
and jdns the parts — ” kowhaingutukaka ” — as in the good English 
“ crane6biU.V With him the Maori substantive has almost completely 
shed the h 3 rphen. 
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Is there any way of arriving at some uniformity of nomenclature, and of 
avoiding the confusion too often occasioned by the loosely-given common 
names ? “ Yes,’^ answers the scientist, one of the most observant of 
nature’s observers, “ by the adoption of a fixed nomenclature based on 
words derived from Latin or Greek ; when the name, once adopted, is 
recognized throughout the scientific world, and may be recognized by the 
unscientific world also.’* Devoutly- wished consummation ! But the “ once 
adopted ” is a stumbling-block and an offence. We were taught by the 
scientists to speak of the nikau always as Areca sapida. That name became 
quite familiar, when it was discovered that the plant belonged to another 
genus, and we were bidden to think and write of the nikau no longer as 
Areca mpida, but as Bkopalostylis sapiday the genus Areca remaining, 
though the nikau is no longer in its fold, and Areca sapida becoming no 
more than a synonym. Relief from the birch -cum -beech confusion was 
found in Fagus : and later we were required to prefix Notho-, referring to 
our beeches as Noihafagus (the southern fagus), and to remember at the 
same time that Noto- when prefixed to other of our plants, as Notospartium 
and Nofothlaspiy was not a nusprint but meant something quite different 
from NoUu) — “ false,” to wit. Even when, in spite of widespread wont, 
we had accustomed ourselves to thinking and writing of birch as “ beech,” 
we were bidden go one further and think and write of it as ” southern 
beech.” Panax became partly Nothopanax and partly Pseudopanax, From 
these changes- and the changing of scientific names is by no means a 
phenomenoi\ of recent date— has arisen a multiplicity of synonyms (see the 
pages of Cheese man, whose lists are not exliuustive) almost equalling in 
number the synonyms of the bushman : and we begin to suspect the 
supplanter Jacob the scientist to be no better than his brother Esau the 
bushman. Potts, knowing a certain fern as Hynienoyhyllum mimtanuniy 
gave it the common name ” the mount-ain broad-leaved filmy fern.” But 
H, atromrensy the original name, must stand, and the common name 
remains as witness to the defection of its scientific fellow. His rendering 
of Lomaria duplicata as the double fern was good, but unfortunately did 
not prevent the original name, L. capensis, being adopted. And now, 
L, capensis {— Bkehnum capensis) being found only at the Cape, the name 
is to be Bkehnum proceruml 

The changes in the scientific names, however, are not due to any mere 
casual drift ; a goal is in view, and a course has been set out. The Buks 
of Botanical Nomenclaturcy adopted by the Vienna Congress in 1905, and 
published in 1906, were sound and good. In every instance the name 
first, given and placed on record is the name to be recogniEed and finally 
adopted. A plant may be given a new name provisionally ; but if it 
is found subsequently that it has been placed in the wrong genus the 
generic name may be changed, but the specific name stands : thus it was 
that Areca sapida became Rhopalostylis sapida. By these means a uni- 
formity of nomenclature is certainly a possibility (supposing, of course^ 
that the names arc adopted by scientists the world over) ; and by the 
complete co-operation of scientists the possibility will speedily become an 
actuality. The piling of synonyms merely means the shedding of dis- 
carded names in favour, not of a new one, but of an e^irlier and the final 
one. The synonyms are names that have been given somewhat in the 
manner that the common names have been given ; but whereas it is 
impossible to say which, if any, of the common names will finally be 
adopted, in scientific nomenclature there is now a certainty because there 
is a de^te rule, with a definite .end in view. 
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There is much to be said, too, for scientific nomenclature. It offers 
universal intelligibility. It is, moreover, based on the principle adopted by 
primeval and uncultured man himself, and by his successors, the settler 
and bushman. It is in the giving of a name that savage, settler, and 
scientist alike display imagination or the lack of it. • As a general rule, 
though there are many exceptions, and some dreadful exceptions, the 
characteristic features of the plant are taken and expressed in the tongue 
adopted, be it Greek or Latin. Brachy-gloUis, “ broad leaf,’’ is a name 
that appeals at once to any one familiar with the characteristic foliage of 
the rangiora. So, too, does Aci-phyllat the sharp leaf, to any one familiar 
with the Spaniard : and who is not ? Pteris aquilina, the eaglet’s wing,” 
is a beautiful name, of instant appeal ; and when eaculenta is added, the 
appeal is there, though it may be of a lower order. Nor does it matter 
that pteris was the general name in Greek for fern ; the poetry of the name' 
giving is simply more ancient in date — its lineage is proven to be well 
founded in antiquity. But here we have to remember that in future this 
form of a name — Pteris aquilina var. esculenta — is a 8ynon3rm only ; the 
new name is Pteridiim esculentum. So piUo-sporum, the '' pitchy seed ” ; 
hymeno-phyUum, the ** membranous leaf” ; ptero-styUs, the “ winged style ” 
— these are apt names ; and, were Greek and Latin vulgar tongues, the 
names would be adopted at once, and permanently adopted — as pteris was 
adopted. This adoption might be ensured Were the signification of the name 
added in brackets, at least until the name became familiar. This could 
well be done in popular books and in text-books ; the unlettered are not 
unresponsive to the appeal of beauty, and many of the scientific names 
are undoubtedly beautiful in meaning. This translation of the scientific 
name has been done, in a manner, in The Plants of New Zealand, by Laing 
and Blackwell — only there appears to be but little use and not much more 
help in translating Chenopodium triandrum as the ” triandrous cheno- 
pooium ” ; Ixerba brexioides as the ” brexia-like ixerbia ” ; Pennanlia 
corymbosa as the ** corymbose pennantia ” ; and Calystegia ^IdaneUa as 
the soldanella-like calystegia.” The adoption of many scientific names 
is proof that they are not regarded with rooted aversion, or with an aversion 
so deeply rooted that it cannot be eradicated. 

Geranium, pelargonium, rhododendron, chrysanthemum, gladiolus, 
calceolaria — all are apt names, pleasing in sound and poetical in concept. 
But it must be confessed that it was probably neither the aptness nor the 
poetry that infiuenced their adoption, for the adopter was usually ignorant 
of both. Rather their adoption was an indication of the paucity of 
imagination ; adoption, though difficult, was less difficult than invention. 
How else could antirrUnum be adopted — and eschscholtsia — and even 
fuchsia ? — names of perpetual bane to unfortunate youth. The pro- 
nunciation of the last two, furthermore, by no means anees with the 
language from which they are derived ; and it is an added hardship that 
as a rule no explanation of the name is offered to the struggling mind ; 
the name is nothing but an unreasonable aggregation of letters. The names 
are, moreover, inappropriate, being merely names of botanists, — Fuchs 
(Fox) and Ibchscholts ; nor is the latter much easier when we are told 
that the t may now be dropped, '' eschscholzia.” Without doubt memory 
is a miraculous gift, and is most patient under abuse. A quotation from 
Domett maly not be out of place 

Life’s the green Cone-osp hiding lor its hour 
That ffSklen Oalifomlan poppy-bud ; 

Death pulls it off--<outbnsita dw Boul*— the flower I 

— tfioNotf and AmoMa, 1, CSan. fl, Seo, 14. 
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He says of the second line, “ The circumlocution . . . necessitated 

by the infinitely barbarous scientific name given to the beautiful flower 
' Sschscholtzia ’ ! Of names of this kind there are many adopted — 
“ lobelia,” “ camellia,” ” godetia,” “ boronia ” — names immortalized, and 
in how fugitive creations ! ” Kniphofia ” has not been adopted, and there 

is little wonder in that. Oardeners use the alternative name “ tritoma ” ; 


but the popular names are “ torch-lily,” “ red-hot poker ” ; aud to which 
namer must be awarded the palm for imagination ? 

Scientists often have themselves to blame if their names are rejected : 
what cause other than perversity originated such names as Tmesipteris, 
Ehrharta, Staehelina, Mniarum, Rhabdothamnus ? They do but court 
rejection, and deserve it. An excellent usage, too, has been too seldom 
followed : why not use the Maori name as the specific name ? This was 
done in Podocarpus totara, in Beilschmiedia taraire, in Beilschmiedia tawa. 
It is too late to remedy the omission now, or wo might have Atectryon 
titokiy Aristotelia makomako^ Edwardsia kowhai, and the like graceful 
wedding of the old and the new. 

Setting aside, too, the difficulties presented by a strange tongue to 
innocence when it meets an unusual word like pteris, the scientist in his 
speech often* still further disguises and makes repellant the name which 
otherwise might appeal. As often as not, he pronounces ” pit'to-sporum ” 
” pittos'porum ” ; “ a'ci-phylla ” ” aciph'ylla ” ; and so on. Mr. G. M. 
Thomson gives a little sage advice on this point : ^‘1 take it,” he says, 
” that without being pedantic the pronunciation should as far as possible 
follow the derivation.” The inconsistency of accentuation, too, is a puzzle : 
if ” pittos'porum,” and not ” pit'to-sporum,” why not ” dracoph'yllum ” 
and ” pteros'tylis,” and not “ drac'o-phyllum ” and ” pter'o-stylis ” ? And, 
whilst he has not heard it, the writer learns that “ pteros'tylis ” is not 
unknown. Field has a paragraph to the point : ** As my book is intended 
chiefly for unlearned readers, to the names of the ferns at the heads of the 
descnptions and elsewhere 1 have appended a guide to the pronunciation, 
to prevent such common mistakes as pronouncing Hymenophyllum 
(H3rmen-o-phyl-lum), which means ‘ filmy leaf ’ ; Hymenophilum (Hymen- 
oph-il-um), which would mean ‘ film-loving,’ and be nonsense : or caUing 
Gleichenia, in which the ei has the hard sound of t in * file,’ the cA is a 
guttural, and the second e scarcely sounded, as if it were written Glikeenia 
or Gloekeenia.” In the pronunciation of “ Hymenophyllum ” he follows 


Johnson, who in The Gardener's Dictionary gives it as ” hymenophy'Uum,” 
and Wright, who in his Encyclop^m of Gardening mves it as “ Hymen- 
ophyl-lum.’^ The name “ Alsophila ” Field prints ” Al-soph-il-a,” and here 
the accent is correctly placed on the ** o,” following Joh^on and Wright, 
who print a word of similar derivation, gypsophila, “ g3rp8o'phila ” and 
gypso'ph-ila respectively. The reason for the diiSerence is in the diflerence 

of the root . Hymen, a membrane ; phyUon, a leaf. 

Alsos, a forest ; phileo, to love. 

Gypsos, chalk ; phUeo, to love. 


The coiifusion in accentuation is no doubt partly due to the close resemblance 
of the words ; but the confusion might be avoided were the roots and 
meaning given with the name in the first place — ^unless, that is, botany is 
to be only a written science. 

It is true, too, that this curious shifting of the accent appears to follow 
an inexplicable tendency in our lanmiage ; for whilst we say teregraph, 
arith'metic, ad'vertise, we say telegTaphy, arithmetical, adver’tisement : 

Timm* 
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the derivation is revealed in one word, concealed in its fellow. In 
following this apparently instinctive law, we say, not te'tra-ptera, but 
ielrap'tera, giving a fuller sound to the p than it had, or than we suppose 
it had, in the original. In piera the p was so subdued that the pt is 
ordinarily represented by t; and it is no doubt due to the desire for 
easier pronunciation of what looks like the representation of a double 
sound that the p and t have been separated, making two sounds of what 
should be one. Telrap'tera has its parallel in another science — entomology 
— where tetrap' ierous is used instead of fetra-pterms (four-winged). Here, 
too, a whole series of generic names is given an English accent — lepidop'tera, 
hymenop'tera, nmrop'tera, dip'tera, &c., instead of le'pido-ptera (scaly- 
winged), hy*mem-ptera (membranous-winged), neuVo-p^era(nervenet- winged), 
di'-piera (two- winged), &c. ; yet in the parallel words lep^idosau'ria, 
lep'idoai'ren, and Up'idoden'dron the root accent is given. 

If this shifting of the accent be in obedience to a linguistic law, we must, 
will we, nill we, abide by it, contenting ourselves merely with pointing 
out that the law is inconsistent, and that certain persons do aid and abet 
it in its inconsistency. But then, our vigorous and felicitous tongue is 
such an agglomeration of inconsistencies, to our seeming, that a few more 
or less hardly matter — except to the unfortunate struggling f<ft* expression. 
Parallel formations exert an influence, and the familiar pronunciation of 
the combination apt would no doubt present itself unconsciously to the 
thought when a new combination, such as apteryx was met, and hence the 
common ap'-teryx, instead of a-pte'ryx (without wings). In pte* ro-dactyl 
the sound of the p has been dropped since the pt begins the word : why 
not when it begins the syllable within the word ? 

In volume 51 of the Transactions of the New Zealand Institute^ pp. 409-14, 
Professor A. Wall expresses himself in a paper, wide in interest, if pessimistic 
in tone, regarding the pronunciation of scientific terms. He suggests the 
adoption of certain classical pronunciations, to be decided upon by a 
proposed committee, and adopted by future scientists. But even if, in the 
first place, the scientists themselves were able to agree on the pronimciations 
to be adopted, and would use them consistently when adopted, they form 
but a small section of the public, and any attempt of theirs to stem the 
set of popular pronunciation would be, as Professor Wall fears, foredoomed 
to failure. If certain linguistic laws govern the sound of phonetics when 
adopted by one language from another, Latin and Greek phonetics c^annot 
escape that law, nor can the change be prevented, however much it may 
ofiend the ear : it were perhaps easier to remove the offence by modifying 
the individual ear. Then, too, pronunciation is not fixed ; and the com- 
mittee, if empointed, were like to prove a perennial — and a struggling 
perennial. Moreover, botanical treatises are far more often written than 
spoken, and in writing or reading pronunciation is of no moment ; and, as 
one leading scientist has said, whichever way the word is pronounced, 
I know what is meant, and that is the main thing.” 

It has been noted that in giving the generic name some characteristic 
of the plant has been seised on, and from this many good names result. 
There is more difficulty in giving the specific name, though here advantage 
may be taken of minor distinguishing characteristics. T^ is well seen in 
the specific names of the genus Veronica — huxifolia, dwamatfolia, daeyphylia, 
leiophylla, UgnatrifoUa, pinguifoUa, salioifyUa, where the leaf-difference has 
been taken as the characteristic ; acut\jloray parvifiora, unijlora, where the 
flower has been taken ; oupressoidesf hganioides^ lyoopodioideaf pimeleoides, 
where its resemblance to some other ]^nt has b^n taken ; and so on. 
But there is nothing descriptive in such specific names as Balfourianaf 
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Barkeri, Benthami, Bidwilli% Buchanani^ Buxbaumii — to take the Bs only 
in this variable genus. Sometimes this proper name is the name of the 
discoverer of the species, and it is then tolerable ; sometimes it is the name 
of a good worker in this or another science, when it is barely tolerable ; 
sometimes it is the name of a friend of the name-giver, when it becomes 
unreasonable. The aggravation is as acute when the common name is 
made merely a translation of a name of this kind — Buchanan’s veronica ; 
and it is a pleasure to find that in Dr. Cockayne’s book, already referred to, 
this system of common naming has been discarded. There is surely no 
plant so undistinguished that it has no characteristic of which advantage 
may be taken in giving a name ; it certainly can have no common name 
unless it have some characteristic, in appearance, or use, or obtrusiveness, 
upon which the common mind is able to fasten, oven if it receive a name 
like the “ innominate ” of osteology. 

Dr. Cockayne has made a considerable beginning in the invention of 
common names for the lesser known New Zealand plants ; and, whilst he 
shows inconsistency, it is palpably no more than the inconsistency of a 
mind working towards a definite end in the midst of much difficulty and 
obscurity. He adopts one name, and later on discards it for one he considers 
more appropriate. Many of the names given bear their own warrant of 
adoption, many as sure a warrant of their rejection. In the naming of 
ferns he has in most instances followed Potts, one of our early and most 
prolific name-givers ; and in the naming of grasses he has followed 
Buchanan — hjrphen in hand. Objection has already been taken to the 
naming of Carpodetus serratus “New Zealand hawthorn ” ; and objection 
must also be made to such names as “ common mountain shrubby groundsel,” 
** persicaria-leaved pond-weed,” “ brosd-leayed tussock oat-grass.” This is 
not name -giving, it is description. And the objection of length may 
almost as reasonably ba urged against these names as against such 
scientific names as Anthurium Scherzerianuni aUmm maximum flavesceusy 
the name given to the white-flowered anthurium {Gard&ner^s Chronicle^ 
1886, p. 187). “ Gentian ” is a good name ; “ New Zealand gentian ” is 

hardly a new name, still less is “ common New Zealand gentian ” — they 
simply modify an old name. So the various willowherbs are distinguished 
by a characterizing adjective ; but these are not names. It is not necessary 
that all willowherbs should have that name with modifying adjective. 
True, the ” bottle-campion ” is a variety of the campion, as are the ” red 
campion ” and the “ white campion ” ; but so are the “ ragged robin,” 
the spotted catch-fly, and the ” German catch-fly.” The mind to which a 
common name appeals is not concerned whether or no that name reveals 
the relation of the plants one to another ; if the name and the plant are well 
mated, that is sufficient. “ Hart’s-tongue ” and “ maiden-hair ” are suffi- 
cient without the addition of fern ” ; the names catch the imagination. 
“ Oak ” and poplar ” need no addition to tell the common mind they are 
trees. In Dr. Cockayne’s book, “ three-square ” as a name for Scirpug 
cmerioanfis is a true name, and seems good ; good names, also, are “ star- 
lily,” “coral-shrub,” “bell-vine,” “pen-wiper plant”; and there is little 
doubt that once our New Zealand plants become thoroughly well known, 
through such excellent books and papers as Dr. Cockayne’s, many of his 
tentative names will irrevocably be ^scarded for others, more concise if 
perhaps less descriptive. And one of the first to accept the new names 
will be Dr. Cockayne. It is no easy matter to invent a new name ; and it 
is not, perhaps, the scientist to whom we should look for the new names, 
but his comiuement, the poet ; and he does no more than give expression 
to feelings that Itod first to be general before he might win the power of 

22 * 
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enduring expression. It is this general feeling that gives the charm to 
Bridges’s poem “ The Idle Flowers ** : — 


J have BovTi u|K>n the fields 
Eyebright and Pimpomel, 
And Pansy and Poppy -seed 
Kipen’d and scatter’d well, 

And silver Lady-smock, 

The meads with light to fill, 
Cowslip and Buttercup, 
Daisy and Daffodil ; 


And where high grasses wave 
Shall great Moon -daisies blink. 
With ^ttle and Sorrel sharp 
And Bobin’s ragged pink. 

Thick on the woodland floor 
Gay company shall be, 
Primrose and Hyacinth 
And frail Anemone, 


King-cup and Fleur-de-lys 
Umn the marsh to meet 
With Comfrey, Watermint, 
Loose -strife and Meadowsweet ; 


Perennial Strawberry -bloom, 
W'oodsorrers penoill^ veil, 
Disheverd Willow-weed 
And Orchis purple and pale, 


And all along the stream 
My care hath not forgot 
Crowfoot’s white galaxy 
And love’s Forget-me-not : 


Bugle, that blushes blue. 

And Woodruff’s snowy gem, 
Proud Fox -glove’s finger-bells. 
And Spurge with milky stem. 


And BO for thirteen stanzas more. These are real and enduring names, 
and many of the wildings gracing them have been acclimatized here. 
When will the names of our New Zealand wildings be acclimatized in British 
poetry ? 

The following lists cannot and do not claim to be complete : the net 
has been cast widely, but it is certain that many names have not been caught. 
The lists, will, however, serve as a basis, to which other names may be 
added, from time to time as discovered or created. In many instances the 
authorities Quoted do not adopt the name or use it themselves, but simply 
quote it as oeing in common use. The list of scientific names is published 
with this paper ; the list of popular names and the list of authorities will 
be published in the next volume. 

It is unsafe to make any rule ; it is almost unsafe to make any 
suggestion : language has an individuality of its own, a complex individuality 
that will not brook interference ; its users, too, have an individuality that 
will brook less : but might it be suggested that the common name marked 
with a star appears to commend itself for general adoption. There is, 
of course, always room for a good name, always room for a better ; and 
these need not be regarded as fixed stars. When the starred name is 
enclosed in brackets it is a name that the author has not met in print, but 
is suggested as appropriate. It seems hardly necessary to suggest any name 
at aU when the plant is so undistinguished as usually to pass unobserved ; 
a scientist needs only the scientific name ; to the layman a suggested name 
would mean no more than the scientific name : when the plant becomes 
noticeable, through closer association, its name will come with it. It is 
probable that popular names come largely through children and unlettered 
people, and are introduced into literature by poets. 

A few naturalized plants have been included, some because they have 
received Maori names, some because they have joined a family well repre- 
sented in New 2Sealand. In these oases a dagger f precedes the scientific 
name. Garden varieties such as Braohyghttis rangiora purpurea (bronze- 
leaved rangiora), Phormium tenax WiUmn^i va/riegaia (broad -leaved flax 
with yellow variegations), have not been included ; they might be included 
could they be identified with Maori varieties, and should be included did 
they become recognized fixed varieties. A few plants now recognized as 
hybrids have been marked x* * 
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SCIENTIFIC, MAORI, AND COMMON NAMES OP NEW ZEALAND 

PLANTS. 

Names suggested for adoption starred * ; if in brackets, the name has not appeared 
in literature, at least in the form suggested. Naturalised plants are marked f ; 
hybrids, x. 


Acaena adscendena 
silvor piripiri 

Acae?ta inermis : 
spineless piripiri 

Acaena tnicrophylla : 
smalMeayed atusna 

Acaena novae-zdandiae : 

New Zealand aciiena 
New Zealand burr 
red biddy-bid 
red New Zealand burr 
rod piripiri 
*(rod burr) 

t Acaena ovina ; 

Australian piripiri 

Acaena Sanguisarbae : 
huruhuru-o-Hinenuitepo 
hutiwai 
kaia 

kaiarurerure 

ktikaia 

kaikaiaruhe 

kaikaiaruro 

pirikahu 

♦piripiri 

piriwhetau 

beta-beta 

bid-a-bid 

bMy-bid 

biddy-biddy 

♦biddybiddy I 

bidi-bidi 
common burr 
green biddy-bid 
native burr 
New Zealand burr 

Acaena Sanguieorbae var. 
minor; 
antarotio burr 
antarotio piripiri 
♦(polar burr) 

Acaena Sanguiaorbae var. 
piloea: 

mountain piripiri 

AdphgUa AahenfHi ; * 

speargrass 


Acipkylla CoUneoi : 
kurikuri 
taramea 

bayonet grass 
bayonet-grass 
bayonet plant 
bayonette grass 
bloody Spaniard 
bloody-Spaniard 
Colenso’s Spaniard 
Spaniard 
♦spear-grass 

AciphyUa CoUneoi var. 
maxima 

greater-spaniard 

AciphyUa Lyallii ; 
bayonet plant 

AciphyUa Lyallii var. crenu- 
lata : 

saw-leaved Spaniard 

AciphyUa maxima ; 
giant Spaniard 

AciphyUa Monroi : 
alpine spear grass 
little Spaniard 
Monro a Spaniard 
tiny spear-grass 
•(pigmy spear-grass) 

AciphyUa equarroea : 
l^mea 
kurikuri 

papaii (» the young 
form) 

♦tmmea 

tumatakuru 

bayonet plant 
rough Spuuard 
•spaniani 
speargrass . 
spear-grass 
speaigraw 
spur-grass 
Spaniard 

AewhyUa TraiUii : 
l^wart Island Spaniard 
Stewart Island spear- 
grass 


Ackama roeaejolia : 
makaka 
♦makamaka^ 

Adiantum : 

•maidenhair 

Adianfum aethiopieum : 
African maidenhair 
creeping maiden hair 
English maidenhair 
maidenhair 
•rock-fern 

small-leavod maidenhair 

Adiantum affine : 
common maidenhair 
Cunningham's maiden 
hair fom 

large-leaved maidenhair 
maiden hair 

Adiantum diaphanum : 
little maidenhair 
thin-leaved maidenhair 

Adiantum formoaum : 
giant maiden-hair 
giant maidenhair 
•plumed maidenhair 
plumed maiden hair fern 

Adiantum fuhmm : 
brown-stemmed maiden- 
hair 


Adiantum hUpidutum : 
hairy maidenhair 
hairy maiden hair fern 


Aecidium hwhai : 
— myopori : 
♦witches-broom 


Agaricue adinoeue : 
haroro (also a general 
term for fungi) 


* Found only on Maoqusrls Island, the mainland plant being A. mwUeupnU, 
' Ko ittoh name now reoogniaed. 

• Kami not now recognised; the same as A. oiocima. 

« The tame Aelmm is Intended m an anagram of makamaka. 
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Agathia aiistralia : 
kapia (=» the resin) 

*kauTi 

oaudie 

ooudy 

oowdy 

cowrie>pine 

oowiy 

kaudi 

kaudi>tree 

kauri pine 

king'pine 

koudi pine 

kowdie>pine 

New Zealand fir 

New Zealand yellow pine 

olive-leaved cedar 

yellow pine 

Ageratum conyzioides : 
cherry pie 
oherry-pie 
*wild heliotrope 

Agropyron muUiflorum : 
short-awned wheat grass 

Agropyron scabrum .* 
patiti 

patiti-taranoi 

blue-grass 
blue wheat grass 

Agropyron aquarroaum 
blue grass 

Agropyron Youngii : 
blue grass var. 

Agroatia Dyari : 
brown bent 
brown bent grass 
New Zealand bent-grass 
^(Maori bent) 

Agroslia Forateri ( Dayauxia 
flliformia and D. Fora^ 
teri): 

*perehia 

repehina 

toheraoa 

turikoka 

toothed bent grass 
toothed bent-grass 
*(toothed bent) 

Agroatia partfifiora : 
slender bent mss 
small-flowered bent-grass 


Agroatia piloaa (Dayaaueia 
Miformia var. piloaa) : 
pilose bent grass 

Agroatia auhulata : 
alpine bent grass 
alpine bent-grass 
dwarf mountain bent 
grass 

Alactryon axcalaum : 
tapitapi 
♦titoki 
titongi 
tokitoki 
tongitongi . 
topitopi 

lofty aleotryon 
native ash 
Now Zealand ash 
New Zealand oak 
pitoko 

AUuritaa tnolucoana : 
oandle-nut 
*oandlonut 

Alopaouma ganiculalua : 
Imeo • jointed fox - tail 
grass 

marsh foxtail 

Alaauoatnia Bankaii : 
matukuroimata 
*pere 

Alaauoamia linaarifolia 
matukuroimata 

Alaauoaania macrophyUa : 
horopito 
*karapapa 
kokotalka 
toropapa 

honeysuckle 
large-leaved alseuosmia 
shrabby honeysuckle 

Alasuoamia quareifolia : 
matukuroimata 
*toropapa 

oak-leaved alseuosmia 

AlaophUa Colsnaoi : 
creeping tree fern 
golden tree-fern 
grove fern 
mountain tree-fern 
*(grove-fem) 


Altemanthara aeaailia : 
mahuri 
nahui 

Angelica ganiculata : 
climbing-aniseed 
jointed angelica 
*(olimbing-anise) 

Angelica Gingidium : * 
naupiro 

native anise 

Angelica nwntana : 
anis 
anise 
aniseed 
native aniseed 
Now Zealand aniseed 
*(Maori anise) 

Angelica rosaefoUa : 
kohepiro 
•koheriki 
kumarahoii 

aniseed 

*rose-loaved anise 

Angelica trifoliolata : 
♦bog-sniso 

Aniaotome : 
pinakitere 

native parsley 
♦(Maori parsley) 

Aniaotome aromatica : 
♦kopoti 

common alpine ligusti- 
com 

common anisotome 

Aniaotome camoatUum]: 
fleshy ligusticum 

Aniaotome Enyaii : 
rook-anisotome 

Aniaotome UUifoUum : 
broad-leaved ligusticum 

Aniaotome Lyallii : 

♦Maori parsnip 

Aniaotome pUiferum : 
bristly li^tioum 

Apium auatrale 
tutaekoau 


> No suoh name now reoognliad ; perhaps syn. for A. aaabrum. 

• Name not now reoognised ; the sauM as A. montana. 

* Name not now reoogniied ; the same ae A, proatraium. 
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Apium JUiforme : 
slender oelery 
slender New Zealand 
oelery 
wild ooiory 

Apium prostratum : 
Australian celery 
celery 

native celery 
New Zealand celery 
prostrate parsley 
♦(Maori oelery) 

xAristotelia Golensoi : 
Colenso’s wineberry 

ArisMslia frtUieosa : 
♦mountain-currant 
mountain winebeny 
shrubby aristotelia 

Arisioidia aerraia (roAt- 
mosa) : 

♦makomako 

light-wood 
lime tree 
moko-mok 
moko-moko 
native currant 
New Zealand currant 
New Zealand wineberry 
racemose aiistotclia 
wine berry 
wine-berry 
•wineberry 

Artkropodium candidum : 
repehma-papa 

♦star-lily 

white arthropodium 

Afikropodium cirratum : 

popohui 

rengarenga 

curled arthropodium 
Mabel Island lily 
New Zealand lily 
North Island lily 
renga lily 
r^ lily 
rock-lil^ 

♦(lenga-Uly) 

AfihftMimis iendla : 
tender polypody 

Afundo eonapkua : 

♦toetoe 
toetoe-kakaho 
kakaho (» the culms) 
kokaho (prob* kakaho) 


Arundo ronspitua — cont. 
cutting grass 
erect - plumed tussock- 
grass 
flag 

New Zealand reed 
pampas grass 
plumed tussao grass 
plume grass 
♦plume-grass 
sword-grass 
toe-toe grass 
toetoo grass 
toe toe-grass 
tohe-tohe 
tohi grass 
toi-grasB 
toi-toi grass 

Arundo fulmda : 
erect plumed tussac grass 

Aacarina lueida : 

♦hutu 

glossy asoarine 

Aaperella gracilis : 
lender glumelese grass 

AapmUa ptrpusiUa : 
dwarf ^dstraw 
♦woodroof 

AapUnium adiuntoidsa : 
peretao 
♦potako 
ware 

drooping spleenwort 
♦lanoe-leavod spleenwort 
shining-spleenwort 

Aaplenium buJUbiJtrum : 
maku 
manamana 
mauku 
moku 
♦mould 
mouku 

oarrot-top 
common spleenwort 
mother-fem 
'proliferous spleenwort 
♦(cradling fern) 

Aspienium caudatum : 
tailed spleenwort 

AMUnium Coknsoi : 
Ckdenio’s spleenwort 

Aspisnium faicatum : 
peretao 
♦petako 


Aapknium flabdlijolium : 
looping spleenwort 
droqping-spleenwort 
necklaoe fern 
♦nooklaoe-fem 
rat-tail spleenwort 
whip-cord 

Aaplenium fiaccidum : 
maireiro 
♦makawe 
pohutukawa 
raukatauri 
whiri-o-Baukatauri 

drooping spleenwort 
drooping-spleenwort 
hanging-tree spleenwort 
pendant spleenwort 
♦pendent spleenwort 

Aajdenium Hookerianum : 
Hooker*s spleenwort 
♦maidenhair spleenwort 

Aaplenium lueidum : 
♦huruhuniwhenua 
panako 
paranako 
parenako 
paretao 

♦shining spleenwort 
shining-spleenwort 

Aaplenium LyaUii : 

Lyall’s spl^wort 

Aaplenium obtuaalum : 
panako 
♦paranako 
parenako 
paretao 

bhint leafed spleenwort 
lime-spleenwort 
sea spleenwort 
sea-spleenwort 
shore spleenwort 
♦shore-spleenwort 

Aaplenium Biohardi : 
carrot fern 
Richard's spleenwort 
Richards* spleenwort 
*(oairot-fem) 

Aaplenium aderoprium : 
toothed shore spleenwort 

Aaplenium Trichomanea : 
maidenhair spleenwort 
rook spleenwort 
wall spleenwort 
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Asielia : 
mauri 

cotton plant 
perohing-lilies 

AMia Banktii : 
horahora 
kowharawhara 
puwharawhara 
*wharawhara 

ahore>kowharawhara 

AiMia Cockaynei (mon- 
tana) : 
alpine astelia 
alpine bush-flax 
*moantain-aBtelia 

AMia Cunninghamii : 
kahakaha 
«kokaha 
kowharawhara 
takahakaha (s= when in 
flower) 

perohing-kowharawhara 

Aatdia linearis : 
dwarf astelia 

Astelia mowUtna, 8ee A^ 
Cockaynei, 

Astelia nervosa : 
kakaha 

bush flax 
bush-flax 
*bush.my 
common astelia 
giant astelia 
swamp-astelia 
swamp-asteliad 

Astelia Solandri : 
^kahakaha 

perching kahakaha 
perching lily 
^tree-flax 

Astelia subvlata : 
•harp-leayed creeping 
astelia 


Astelia trinervia : 
kauri grass 
*kanri-grass 

Atrifilex cfystaUina (BU^ 
lardisn) : 

New Zealand oiaohe 


^Atriplex patvla : 
spimding-orache 

Atropis novae-zealandiae : 
New Zealand atropis 

Atropis stricta : 

*salt grass 
sweet grass 

Avieennia o^einalis .* 
*manawa 
paetni 
tuputupu 
waikurc 

♦mangrove 
white mangrove 

Azolla rubra : 
karerarera 
♦retoreto 

floating water- fern 
♦red asoUa 


Barbarea vulgaris : 
toi 

Beilsehmiedia taraire : 
♦taraire 

laurol-treo 

Beilsehmiedia iawa : 
mariri (ecthe unripe fruit) 
pokere (— the fruit) 
pokerehu ( ra the fruit) 
♦tawa 

New 2Sealand*s damson 

Bidens pUosa : 

♦kamu 

koheriki 

♦cowage 

Blechnum ( Lomaria) : 
•hard fern 
hard-fem 

Blechnum edpinum ; ^ 
narrow hard-fem 

Blechnsm Banksii : 

Bank’s hard fern 
Banks’ hard fern 
shore hard-fem 

Btsoknsmeapsnse,* SeeB. 
proesrum. 


Blechnum discolor : 
♦petipeti 
piupiu 

taniwhaniwha 

common hard fern 
♦crown-fern 
fishbone-fern 
New Zealand’s bird’s nest 
fern 

Blechnum durum : 
coastal hard-fern 
thick-leaved hard fern 
thick-leaved hard-fem 

Blechnum JUiJorme : 
panako 

climbing hard fern 
climbing hard-fem 
♦thread-fern 

Blechnum fiutnatile : 
kawakawa 
•kiwikiwi 

creek fern 
•creek-fern 

Blechnum Fraseri : 

Fraser’s fern 
mimic tree-fom 
miniature tree-fern 

Blechnum lanceolatum : 
nini 
♦rereti 

lanoe-loavod fern 
lance- leaved haid fern 
Tasmanian hard fern 

Blechnum membranaceum : 
membrane-leaved fern 

Blechnum nigrum : 
black hard fern 
black hard-fem 

Blechnum Norfolkiana : 
thin-leaved bard fern 

Blechnum paleaoea 
bronse-leavod fern 

Blechnum Paiersoni : 
peretao 

broad-leaved hard-fem 
Paterson’s fem 

Blechnum pennamarinum : ♦ 
alpine hard fem 
alpine hard-fem 
little hard fem 


* Bow inoliMled la B, perns marim, 

* Ksbm to he chaageu to prooerum, which sec. 

■ No such name now teeomilied. 

* This Is now the aooeptsd name aisc of B. alptnum. 
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Btechnum prooerum (Font* 
f.) J. C. Anderien » 
B, capvMt Sohleoht. in 
Cheeseman, 3/an. 
Florae ed. 2, pp. 68-59 : 
horokio 
*kiokio 
korokio 
koropiu 
pinpm 
tupari 

double fem 
long hard fem 
long hard-fero 
palm-leaved fem 

BUchnutn t'uteanicum : 
korokio 

triangular hard fem 
triangular hard-fern 

BdlbophyUum pygmatum : 
pygmy bolbophyllum 

Batrychivm : 

•moon wort 

Botryehium avstrale : 
moonwort 

Botryehium flabeUiJalium 
pualey fem 

BoiryckUim Umaria 
•moonwort 

Botryehium tematum : 
patotara 
moonwort 

parsley fern 
parsley-fem 
rattle-sniUce fem 
•ratUemake fem 

Brachyooms odorata : 

•roniu 

Brachyeoms Sinelairii : 
daisy 

•grassland-daisy 
native daisy 
Sinclair's braohyoome 

Braehyalottis rangiora : 
•rangiora 

Brael^flfiottia rspanda ; 
pulmpuka 
pukitfiao 
xangioora 
rauMBii 
•whaiangi 
whaiangitawhito 


BrachygloHia repanda — ctd. 
paper loaf 

wavy-leaved rangiora 
•(paper-leaf) 

^Brassica campestris : 
keha 
korau 
nani 
pohata 

^Brassica oleracea : 
paea 

Captain Cook cabbage 
Maori cabbage 

Bromua arenarius : 
bea-side brome grass 
•seaside biome-grass 

BMintBa Uoasii : ^ 

Ross’s buibinella 

Bulbophyttum pygmaeum : 
piripiri 


Caladenia LyaUii : 

LyaU's caladenia 

Caladenia minor : 
lesser caladenia 

Calamaqrodie, See Z>ey- 
(suxia, 

Oakeolaria, »See JovtUana, 

CaUitriche : 

•water-starwort 

CaUitriche MueUert : 

southern water star- wort 

CaUha norae^zdandiae ; 
marsh marygold 
New Zealand oaltha 
New Zealand marsh-mari- 
gold 

•(Maori marigold) 

OalyaUgia aepium : 
akapohue 
nahlnahi 
panahe 
panahi 
•panake 
pohuo 

. raupaxidia 

bell climber 
•bell-vine 
bind-weed 
bindweed 
convolvulus 


Calyategia BcidaneUa : 
bindweed 
sand bindweed 
sand-convolvulus 
shore convolvulus 
shore-oonvolvuluB 
soldanella-like calystegia 
•(sandbine) 

Calyategia tuguriorum : 
powhiwhi 

climbing convolvulus 
climbing-convolvulus . 
native convolvulus 
New Zealand convolvulus 
smaller bindweed 
•(Maori oonvolvidus) 

Cardamine in part. See 
Badicula Nasturtium, 

*Cardamine dtpressa : 
ladies’ smock 

Cordamifie heterophylla : 
hanea 
•panapana 
bitter-cress 
hairy bitter-oiess 
hairy cardamine 
New Zealand cress 
•(Maori cress) 

Ca/rdamine heterophylla var. 
uniflora : 

few-lmved bitter-cress 

^Cardamine hirauta : 
land-oress 

Carex appreaaa : 
tall so^e 
tupok grass 

Carex comana : 

•maurea 
hair-like sedge 

Carex Danoini vor. tfiu- 
lepaia : 
sedge 

Carex diaaita : 
flat-leaved sedge. 

Carex diaaita var. monticola: 
mountain-sedge 

Carex litoroaa . 
salt-marsh sedge 
^sea-sedge 


* No luch uaois now reoognlssd. 

* Now tncludsd In ChryaoSaetron RoatH, 
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TratuactionB. 


Carer, longiculmis 
long-stalked sedge 

Carex lucida : 

‘^mania 

maurea 

*Bhining sedge 

Carex Oederi var. catarrac^ 
toe : 

•yellow sedge 

Carex peeudo-cyperue var. 
faacicularis : 
oyperuB-sedge 

Carex pumila : 
oreeping-sedge 
dune s^e 
•dune-sedge 
sand-sedge 

Carex pyrenaica : 

Pyrenees sedge 

Carex secta : 

•purei 

nigger head 
ni^er-head 
•niggerhead 

Carex Sdandri : 

6olander*s sedge 

Carex sieUtdata var. aas- 
iralie : 

•prickly sedge 

Carex teretiuecula : 

•xnakura 

mata 

purekireki 

Carex temaria : 

•rautahi 

toetoe-rautahi 

outting-grass 

Carex tedacea : 

•slender sedge 

Carex trifida : 

•great sedge 
sedge 

Carex uncifolia : 
hook-leaved sedge 
•(hook-sedge) 

Carex virgata : 

Maori head 
nigger-head 
smaller swamp-sedge 
small swamp-sedge 


Carmiehaelia australia : 
•makaka 
tainoka 
taunoka 

austral broom 
austral-broom 
New Zealand broom 
red-seeded broom 
southern oarmiohaelia 
tall native broom 
•(Maori broom) 

Carmichadia Enyaii : 
Enys's native broom 

Carmichadia flagelUformia : 
•maukoro 

native broom 
New Zealand broom 
slender broom 
slender native broom 
slender New Zealand 
broom 

whip-like oarmiohaelia 
•(whip-broom) 

Carmichadia gracilia : 
olimbing-broom 
climbing New Zealand 
broom 

Carmichadia grandiflora : 
large-flowered broom 
large-flowered New Zea- 
hmd broom 

Carmichadia grandiflora 
var. alba : 

•alpine broom 

Carmichadia Monrai : 
stout dwarf broom 

Carmichadia nana : 
common dwarf broom 
dwarf oarmiohaelia 

Carmichadia odoraia : 
pink broom 
scented broom 
•sweet-broom 
tall New Zealand broom 

Carmichadia paludoea : 
•swamp-broom 

Carmichadia eubulaia : 
common New Zealand 
broom 

leafless common New 
Zealand broom 
native broom 

Carpha alpina : 
alpine carpha 
oommon carpha 


Carpoddua aerratua : 
kaiweta |gj| 
piripiriwhata 
•punaweta 
putaputaweta 

New Zealand hawthorn 
oak 

serrate carpodetus 

snow-tree 

weta 

white birch 
white mapau 
white maple 
white matipo 
•(Maori may) 

Caaainia fulvida : 

•golden cottonwood 
yellow cassinia 
yellow shrub 

Caaainia leptophyUa : 
tauhinu-korokio 
tauhinu-koromiko 

cottonwood 
narrow-leaved cassinia 
•(fragrant cottonwood) 

Caaainia Vauvillieraii : 
mountain cassinia 
•mountain-cottonwood 
Vauvillier*s cassinia 
yellow-leaved mountain' 
cottonwood 

Caaaytha panictikUa : 
mawhai 

konene (= the fruit) 

Cdmiaia : 
horse daisy 
mountain aster 
New Zealand daisy 
•(Maori daisy) 

Cdmiaia argenUa : 
silver oushion-oclmisia 
silvery celmisla 
silvery cushion-celmisia 
silvery mountain-daisy 

Cdmiaia beUidioidea : 
green cushion-oelmisia 

Cdmiaia cariacea : 
tikumu 

cotton plant . 
leather plant 
leathery celmisla 
mounts^ daisy 
silvery cotton-plant 
white mountain daisy 

Cdmiaia diaochr : 
•mountain-musk 
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Celmiata glandtUosa var. 
UUifolia : 
bog celmifiia 
'^bog-celmisia 

Celmisia graciUnta (longi> 
Sdlia) : 

•pekepeke 

oommon oelnuBia 
cotton grass 
cotton-grass 
long-loaved celmisia 

Cdmisia hdwtericea : 
pekepeke 

aster 

Cdmi8ia incana : 
mountain musk 
mountain-musk 
*whito mountain-musk 

Cdmisia intermedia : 

*hoary mountain-musk 

Cdmieia laricifolia : 
cotton plant 
*needle-feaved celmisia 

Cdtmsia lijiearia : 
*naiTow-leaved celmisia 

Odmiaia longifciia. See 0. 
graeilenia. 

Cdmiaia LyaUii : 
blunt-leaved Spaniard 
blunt Spaniard 

Cdmisia Monroi : 
rook cotton-plant 

Odmiaia rigida : 

Stewart Island celmisia 

Cdmisia sessUiflora : 
short-flowerM oelfnisia 
white oushion-oelmisia 

Cdmisia Sindairii : 
Sinclair's oelmiaia 

Cdmisia spectabilis : 
*puakaito 
puhaeretaiko 
puwharetaiko 
tikumu 

common cotton-plant 
cotton plant 
cotton-plant 
leather-plant 


Cdmisia Traveraii : 
brown mountain daisy 
Travers* celmisia 

Cdmisia vernicoaa ; 
varnished celmisia 

Cdmiaia viacoaa : 
*8now-celmisia 

CswUUa uniflora ( Hydinh 
cotyle aaiatica) : 

Asiatic hydrocotyle 
Asiatic marsh peun 3 rwort 
Asiatic marsh-pennywort 

ChaeUmorpha Darwinii : 
mermaids' beads 
*(mermaid8-beads) 

CheUanihes Sieberi ; 

Siebar's fern 
rock-fern 

CheUdnthea tenuifolia : 
thin-leaved oheilanthes 

^Chenopodium album : 
huainanga 

Chenopodium detestans : 
fish-guts plant 

Chenopodium glaucum var. 
ambiguum : 
oak-leaved goose-foot 

Chenopodium pusiUum : 
parahia 

Chenopodium triandrum : 
*^poipapa 
spinach 

triandrous chenopodium 

Chryaobactron Hookeri : 
Maori onion 
*swamp-lily 

Chryaobactron Hookeri var. 

angustifolium : 

♦bog-lily 

Chryaobactron Rossii 
Maori onion 

orange-coloured swamp- 
lily 

Cladium ariicuiatum : 
jointed twig-rush 

Cladium Ounnii : 

Gunn's twig-rush 


I Cladium junceum : 

I swami^ twig-rush 

I Cladium Sindairii : 
pepepe 
toetoe-tuhara 
♦iuhara 

I Cladium teretifolium : 

I oommon twig-rush 

I Cladium VauthUra : 
j square - stemmed twig - 
I rush 

! 

Clathrua cibariua (lleodic^ 
tyon cibarium ) : 
kokirikiri-whetu 
kopura-whetu 
kopuru-whetu 
korokoro-whetu 
paru-whatitiri 
j pukurau 

tutae-kehua 
I tutae-whatitiri 
I ♦tutae-whetu 
I whoterau 

I basket fungus 
devil's purse 
fairy's closet 
lattice fungus 
net fungus 

shephera's basket fungus 
♦(ba^et -fungus) 

Clematis : 
virgin’s bower 

CUmatia afotiata : 
leafless clematis 
yellow-flowered leafless 
clematis 

Clesnatis Cdensoi : 
yellow clematis 

Clematis hexaaepala : 
pikiarero 
poananga 
potaetae 
puatataua 
♦puataua 
puatautaua 

six-sepaled clematis 
smaller white clematis 
small white clematis 
traveller's joy 

Clematis indiviaa : 
pikiarero 
puapua 
♦pnawananga 
puawhananga 


^ Indutlei BdbimUa Besaiit which see. 
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IramacUona, 


CkmtUia tWttnaei—oont. 
olematifi 

entire-leaved clematis 
native clematis 
New Zealand clematis 
traveller's joy 
whit<e clematis 

Clemaiis parvijlora : 
akangakaukiore 
ngakankiore 
pokopokonuiahiira 

CliarUhuB puniceua : 
kowhai-ngutukaka 

glory pea 
kaka beak 
kaka-biU 
parrotbill 

parrot's beak fuchsia 
parrot's bill 
parrot's-bill 
red kowhai 
red parrot's bill 
scarlet olianthus 

*(parrotsbill) 

CoUnmM phyMthides : 

♦koni 

oru 

phyaalis-like colensoa 
thin-leaved oru 

Coloeaaia aiUiquorum : 
Haro 

Cultivated varieties — 
akarewa 
awanga 
haukopa 
kahuorangi 
kakatarabM 
kinakina 
koaieare 
kohuoran^ 
kohuri^i 
makatiti 
mamaku 
matatiti 
ngaue 
ngongoro 
paeangaanga 
pakaue 
patai 
pehu 
poogi 

potMiTO 

takatakapo 

tanae 

taro-hoia (reoentfy in- 
trodttoed) 
tautamahei 
tokotokohau 
turitaka 
upokotikfiike 
wairuaarangi 


Convolvulus erubescoM : 
blushing convolvulus 
common convolvulus 
*(blush-oonvolvulus) 

Coprosma : 
coffee-bush 
New Zealand coffee 
*(Maori coffee) 

Coproama acerosa : 
tarakupenga 
tatarahake 
tataraheke 

acerose coprosma 
dune coprosma 
dune-coprosma 
*aand-coprosma 

Coprosma arborea : 
mamangi 

tree coprosma 
tree-coprosma 
tree karamu 

Coprosma arsolaia : 
areolate coproama 
thin-leaved coproama 

Coprosma Banksii : 

Banks's coprosma 

Coprosma JBausrt See C. 
relusa, 

Coprosma chathamioa ; 
tree-karamu 

Coprosma ciliata : 
hairy coprosma 

Coprosma CoUnsoi : 
Colenso’s coprosma 

Coprosma erassifolia : 
stiff-stemmed coprosma 

Coprosma cunsala : 
wedge-leaved coprosma 

Coprosma dsprsssa : 
prostrate coproama 

Coprosma fosiidissima : 
hupirau-ririki 
*hupiro 
karamu 
naupiro 
pipiio' 

evil-smelling hupiro 
evil-smelling kemmu 
foetid coproama 
luma-IttnM 
sterile wood 
•tinkwood 


Coprosma grandifoJia : 
^kanono 
kapukiore 
kanmukueo 
kawariki 
kueo («: berries) 
manono 
papauma 
patutiketike 
raurakau 
raurekau 
tapatapauma 

lar^-leavod coprosma 
yellow wood 

Coprosma linariifolia : 
mikimik 

narrow-leaved coprosma 
yellow karamu 
yellow wood 
yellow-wood 

Coprosma lucida : 
imkaramu 
karamu 
karangu 
patutiketike 

broad-leaf 
coffee tree 
orange-leaf 
shining coprosma 
yellow-wood 

Coprosma microcarpa : 
small-fruited coprosma 

Coprosma parviflora : 
leafy coprosma 
small-flowered coprosma 
small-leaved coprosma 

Coj^osma Petriei : 

Petrie's coprosma 
turfy coprosma 

Coprosma propinqua : 
mingi 

common coprosma 
kindred coprosma 

Coprosma ramuhsa : 
straggling coprosma 

Coprosma repens : 
alpine creeping coprosma 

Coprosma rslusa (Baneri) : 
angiangi 
mamangi 
naupata 

*taupata 

coastal ooprosma 
retuse ooprosma 
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Coprosma rhamnoid^s : . 
red-£ruited ooprosma 

Coprosma rohusia : 
kakaratnu 
kakarangu 
*karamu 
karamuramu 
karangu 

oommon karamu 
glossy ooprosma 
glossy karamu 
rod-berry 
robust ooprosma 

Caproama rotundifoiia : 
round-lesved ooprosma 

Coproama rugoaa : 
heath-like ooprosma 

Coproama tenuieaulia ; 
*hukihuki 

slender ooprosma 
swamp-ooprosma 

Coproama Unuifolia : 
soft-lea vod coprosma 

CoraUoapartium eraaaicaule: 
*cora1 -broom 
sticks (of the shepherds) 

Coralloapartium race- 
nufaum:^ 
coral-broom 

Cordyline : 

m^onge (« a oultirated 
variety) 

tahanui a cultivated 
variety) 

lily-wort 

Cordyline aualrdlia : 
houka (prob. kouka) 
kauka 

kouka (» tikouka) 
kouka tarariki (« a 
narrow-leaved variety) 
kouka wharanul (» a 
broad-leaved variety) 
ti 

ti-awe 

ti-kauka 

ti-kouka 

ti-pua 

ti-rakau 

ti-whanake 

whanake 

asphodel 
oaobage palm 


Cordyline ouaftiofis— oont* 
cabbage-palm 
cabbage tree 
*oabbage-tree 
dragon-tree 
mss tree 
♦lily-palm 
palm lily 
palm-lily 
palm tree 
to tree 
ti palm 
ti-ti 
ti tree 
ti-tree 
ti-tri 

Cordyline Bankaii : 
hauora 

kapu (» ti-kapn) 
ti-lupu 
♦ti-ngahere 
ti-parae 
ti-torere 

palm-lily 

slender cabbage-tree 

Cordyline indiviaa : 
ti-kapu 
ti-kupenga 
ti-matakutai 
ti-toi 
♦toil 

broad-leaf cabbage tree 
♦broad • leaved cabbage - 
tree 

mountain oabbage-troe 
mountain palm 

Cordyline pumilio : 
mauku 
ti-awe 
ti-kapu 
ti-koraha 
ti-kupenga 
ti-papa 
♦ti-rauriki 

♦dwarf cabbage-tree 

Cordyline termineUia : 
•ti-poro 

dwarf cabbage palm 

Coriaria anguatiaaima 
annual herbaceous tutu 
ground tutu 

Coriaria Inrida (tkymi- 
folia) : 
tutuhouhou 
tiitupapa 


Coriaria lucida 
folia ) — oont. 
alpine tutu 
ground tutu 
mountain tutu 
small ground tutu 
thymo-leaved tute 
♦(thymy tutu) 

Coriaria aarmenioaa (ruaci- 
folia) .* 

huarua ( » the seeds) 
puhou 
taweku 
tupakihi 
♦tutu 

common tute 
older- berrj’’ 
ink-berry 

rusouM-lMved coriaria 
toot 

toot plant 
tree toot 
tree tutu 
tua-tutu 

wine-berry shrub 

Coriaria thymifolia. See 
C, lurida. 

Corohia buddleoidea 
korokio 

♦korokio-taranga 

whakatata 

buddleia-likc eorokia 

Corokin Votoneaater • 
ootoneaster-like rorokia 
mountain -korokio 
wiry eorokia 

Corokia marroearpa : 
hokataka 
whakatata 

Corynoearpna laevigaia : ' 

♦karaka 
kopi 

kopia kernels) 

cracker 

kopi-troe 

kraka 

laurel 

New Zealand laurel 
smooth corynocarpus 

Coryaanthea macrantha : 
large-how'ered coiysan- 
wes 

large - flowered spider- 
orohid 
♦silverbaok 


' Formerly 0. enutieauh vsr. raetmom, 

* The name Corokls is from korokio, originally spelt korokls. 
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Transaddom, 


Coryaanthes rotundifolia : 
round - leaved spider* 
orchid 

Cotula atraia : 

* black daisy 

Cotula coronopifdlia : 
coronopus-leavod cotula 
swamp cotula 
swamp-ootula 
water-buttons 
♦yellow- button 

Cotula dioica : 
salt-meadow cotula 
^shore-ootula 

Cotula Feaiherstonii : 
mutton-bird plant 

Cotula pyrethrifolia : 
mountain-cotula 

Cotula TraiUii : 

Stewart Island cotula 

Crantzia IxTieata : 
common crantzia 

Craapedia minor : 
small craspedia 

Craspedia uniflora : 
puatea 

one-flowered craspedia 

CrcLsaula moackata : 
shore sUmeorop 
♦shore-stonecrop 

Cuacuta danaiflora : 
dense-flowered cusouta 

Pyathea Cunninghamii : 
ponga 
punui 

Cunningham's tree-fern 
gully fern (guUy-fem in 
MS.) 

♦gully-fem 

ponja 

Cyathaa daalbata : 
kaponga 
katote 
♦ponga 

hunga-bun^ 
hunger (or hunga) 
silver king 
silver-king 
silver ponga 
silver tree^em 
♦silver tree-fern 
silvery tree-fern 
white tree fern 


Cyathea kermadecenais : 
Kermadec tree-fern 

Cyathea meduUaria : 
korau 
♦mamaku 
mamuku 
pitau 

black-fern 
black tree fern 
♦black tree-fern 

Cyathea Milnti : 

Milne’s tree-fern 

Cyathodes aceroaa : 
hukihukiraho 
inakaporiro 
inangaporiro 
kukuku 
miki 

mikimiki 

mingi 

mingimingi 

ngohungohu 

patotara 

♦taumingi 

totara 

tumingi 

prickly styphelia 
pungent mingimingi 
sharp-leaved heath 

Cyathodea robuata : 

*rutitira 

Chatham mingimingi 

Cydophorua ( Polypodium ) 
aerpena : 

♦creeper-fern 
thick-leaved polypody 
twining polypody 

Cyatopteaia novae • zdandiae 
(/ragilia) 
bladder fern 
♦bladdor-fem 
brittle bladder fern 
brittle bladder-fem 
fragile bladder-fem 


Daerydium BidunUii : 
bog pine 
bog-pine 
mountain pine 
♦mountain-pine 
tar-wood 

Daerydium hiforme : 
tar-wood 
tarwood 
♦yellow pine 
yellow-pine 


Daerydium CoUnaoi : 
manoao 

bog pine 
golden pine 
Hall's totara 
♦silver pine 
silver-pine 
tar-wood 
Westland pine 
Westland silver-pine 
white silver pine 
yellow pine 
yellow-pine 

Daerydium cupreaainum : 
huarangi ( » the fruit) 
mapara the heart- 
wood) 

ngapara ( =» the resinous 
hc»art-wood) 
puaka 
♦rirau 
black pine 
drooping pine 
giant rimu 

New Zealand red pine 
♦red pine 
red-pine 
spruce flr 
spruce tree 

Daerydium intermedium : 
Hall's totara 
mountain pine 
yellow-pine 
♦yellow silver pine 
yellow silver-pine 

Daerydium Kirkii : 
♦monoao 

Kirk's pine 

Daerydium Uueifolium : 
rimu 

dwarf-pine 

loose-leaved daerydium 
mountain rimu 
♦pigmy pine 
pygmy pine 

Daerydium pendulum (no- 
xnen nudum)—- a variety 
of D. cupreaainum : 
weeping pine 

Daetylanthua Taylori : 
pua-o-te-reinga 
♦puaroinga 

Danthonia auatralia : 
carpet-grass 
♦hassook-grass 
wiry-leaved oat grass 

Danthonia Buchanani : 
Buchanan’s oat gra« 
♦desert-danthonia 
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DarUhonia cnasiuacula : 
alpine uat-grass 

DatUhonia Cunninghamii : 
hunangamoho 
toetoo-hunangamoho 
Cunningham's 
snow-grass 

small-flowered oat tussao 
grass 

tussock oat-grass 

DarUhonia flavescene : 
broad-leaved oat tussac 
grass 

broad-leaved tussock oat- 
grass 

broad-leaved snow-grass 
snow grass 

*( broad-leaved snowgrass) 

DarUhonia nvda : 
naked oat grass 
Thomson’s naked oat 
grass 

DarUhonia pilom : 
hairy oat-grass 
hard oat grass ^ 
purple-awned oat grass ^ 
♦purple-awned oat-grass 
racemed oat grass ^ 

DarUhonia pungens : 
bayonet-grass 
*(noedle-lcayed oat -grass) 

DarUhonia Raoulii : 
haumata 

narrow-leaved oat tussao 
mss 

red-tussock 

snow-grass 

*snowgras8 

DarUhonia RaotUii var. 
rvhra : 
red-tussook 
*(rod tussock) 

DarUhonia stmiannularis : 
alpine oat grass ^ 
common oat-grass 
desert oat-grass 
dwarf ring grass 
New Zeatod cat grass ‘ 
■beep oat grass> 

Daucus brachiaiua : 
carrot 

native carrot 
wild carrot 
'^(Maori carrot) 


Davallia novae zealandiae. 
See LeptoUpia. 

Dawsonia euperba : 
*pahau-kal^po 

*giant mosfi 

Dendrotiium Cunninghamii : 
common dendrobe 
Cunningham’s dendro- 
bium 

Deachampsia eaeapitoaa : 
tufted hair grass 
•tufted hair-grass 

Deschampaia Chapmani : 
southern hair-grass 

Deachampaia tenella : 

alpine whorl grass 
•(alpine whorl-gross) 

Deamoachoenua apiralia 
(Scirpua frcmdoaus) : 
pinao 
•pingao 

sand-grass 
yellow sand- sedge 

Deyeuxia (Oalamagroatis) 

Deyeuxia avenoidea : 
oat-like bent grass 
oat-like bent-grass 
•(oat-bent) 

Deyeuxia BiUardieri : 
Billardier’s bent grass 
sand bent-grass 
•(sand-bent) 

Deyeuxia JUiformia. See 
Agroatia Forateri, 

Dayeuxia JUiformia var. 
piloaa. See Agroatia 
pihaa, 

Deyeuxia Forateri. See 
Agroatia Forateri. 

Deyeuxia Petriei : 
Australian bent grass 

Deyeuxia quadriaeta : 
spiked bent grass 
spiked bent-grass 
spiked reed grass 
•(spiked bent) 


Deyeuxia aetifolia : 
alpine bent grass 
alpine bent-grass 
bog bont-giuss 
•(bog-bent) 

Deyeuxia Youngii : 
•Mount (vook bent 
Young's bent grass 

Dianella intermedia : 
pepepe 
piopio 
•rena 
turutu 

blue berry 
•blueberry 
intermediate dianella 

Dichelachne crinita 
long-awned plume grass 
long-haired plume-grass 
long-hair plume grass 
plume-grass 
•(long-awned plume) 

Dichelachne aciureu : 
short-hair plume grass 
•(short-awned plume) 

Dichelarhrre atipoidea : 
why dichelachne 
•(wiry plume) 

Dichondra repena : 
common dichondra 
creeping dichondra 

Dickaonia antarctica : 
weki-ponga 

southern Dicksonia 


Dickaonia Jibroaa : 
karanuipaka 
kuranuipaka 
•kuripaka 
punui 
tukirunga 
weki 

whoki-kohunga 

wheki-ponga 

fibrous - stemmed tree • 
fern 

fibrous tree-fern 
golden punga 
golden tree fern 
sturdy tree-fern 
wooUy tree fern 
•(golden tree-fern) 


^ Three varleUes of D. pUoaa. 

* Three varieties of D. aamiannvlaria. 
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Dick9onia lanata : 
fttemlew tree fern 
stumpy tree fern 
woolly Diduoni* 
woolly tree*fem 
^(•tsmlese tiee-fem) 

Dieknonia ^quarrosa : 
atewheki 
pakue 
pehiakura 
tio 

tuakura 

tuokura 

uruuruwhenua 

weki 

♦wheki 

hard tree fern 
rough tree-fom 
slender dioksonia 
^slender tree-fern 

Discaria tounuUou : 
karo 

tumatakuri 

tumatakuru 

Irishman 
matagowry 
native thorn 
New Zealand thorn 
prickly thorn 
scented thorn 
wild Irishman 
*wild-irishman 


Dodonea vUoosa : 
ake 

*akeake 

akerautangi 

black akeake 
lignum vitSB 
lignumvitn 

New Zealand lignum 
vits 

viscid dodonea 

DotuUia novae-zdandiae : 
^alpine donatia 
common alpine donatia 
common donatia 
cushion-plant 
New Zei^d donatia 
^(alpine cushion) 

Doodia camdata : 
mokemoke 
mokimoki 
*mukimuki 

•acred-fern 
^scented doodia 
tailed doodla 


Doodia mzdia : 
pukupuku 

*large-lcaved doodia 

Dracophyllum arbonum : 
^Chatham tree-heath 
tree-heath 

DracophyUum latifclium : 
emiemi 
*neinei 
taritari 
taritariawha 

broad-leaved grass-tree 
grass tree 
spider-wood 
*spiderwood 

DracophyUum longifolium ; 
inaka 
*inanga 

grass tree 
grass-tree 

long-leaved Brass-tree 
long-leaved heath 
native heath 
needle-leaved heath 
stunted inaka 

DracophyUum paludocum : 
*bog-heath 
swamp-heath 

DracophyUum Pearaoni : 
Pearson*s noedle-leaved 
heath 

DracophyUum pciUum : 
cushion-forming heath 

DracophyUum recurvum : 
*red hMth 

DracophyUum romarini- 
folium : 

prostrate needle - leaved 
heath 

DracophyUum acoparium : 
*fom-strangler 

DracophyUum alriclum : 
totorowhiti 

DracophyUum suMatum ; 
*monoao 

DracophyUum Traveraii : 
mountain nainei 
*mountain-neittei 

Draoopkfflhim un^florum : 
one-flowered grass-tree 
turpentine-shnib 


DracophyUum UrviUeanum : 
^wharekohu 

common needle - leaved 
heath 
grass- tree 

northern needle - leaved 
heath 

smaller grass-tree 

DrapeUa DUffenbachii : 
common drapetes 

Drapetea Lyallii : 

Lyall’s drapetes 

Drimya, *See Wintera. 

Droatra : 
fly-catcher 
*sundow 

Drosera arciuri : 
alpinn sun-dew 
*alpine sundew 
forked sundew 

Droatra auriculala : 
^climbing sundew 
ear-shaped drosera 
field sundew 

Droatra binala : 
fern-flower 
fly-catcher 

forked-leaved sun-dew 
old man's eyebrow 
^scented sundew 
strap-leaved sundew 
twin-leaved drosera 

Droatra pyamaea : 
pygmy drosera 
sutt^dew 

♦(pigmy sundew) 

Droatra awUhuUUa : 
spathulate-leaved drosera 
spoon-leaved sun-dew 
♦spoon-leaved sundew 
sun dew 

Droatra aitnopetala : 
Bubantarotio aun-dew 

Dryopteria ( JV aphrodium and 
part of Polypodium) 



•word-fern 

♦(ladder-fern) 

Dryoptaria dacompoaUa : 
common boss tsm 
♦(common boss-fern) 
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DryopUris denkUa (tncUeJ: 
wAi boM fern 
soft buokler-fern 
*(8oft bow-fem) 

DryopUris glabtUa : 
smooth boss fern 
^smooth boss-fem 

DryopUris hispida : 
hairy boss fern 
hairy fern 
hairy-fern 
hairv-stemmed fern 
harjy -stemmed fern 
*(hairy boss-fem) 

DryopUris tnolU, See D, 
dsfUata. 


sris pennigera : 
m-roharoha 


piupiu 


feather - orowned poly- 
pody 

*feathor-fera 


DryopUris gongylodes ( uni* 
turn) : 

rare bms fern 
swamp fern 


DryopUris punclaia. See 
nypoUpis punctata. 


foptorts m^uUUa, See 
Pdtypoaium pudsda* 
turn 


DryopUris TkdypUris yar. 
sguamulosa : 
lady fern 

marsh buokler-fem 
marsh fem 
swamp-fern 
*(lady-fem) 

DryopUris unUium, See 
2>. gongyUodes, 


DryopUris vdutiiui : 
dirty fem 
velvet boss fem 
velvet fem 
•(velvet-fem) 


DurviUasa anUrctioa 
(utaU) : 
*rimttrapa 

*bttll-kselp 

kelp 


Dysoxylum spectabiU : 
kohe 

*kohekohe 

kohepi (=s the flowers) 

maota 

oedar 

handsome dysoxylum 
native oedar 
New Zealand oedar 


Sarina autumrudis 
*raupeka 

^fragrant earina 
sweet-soented earina 

Earina mucronata : 
*pekaawaka 

pointed-leaved earina 
sharp-pointed earina 
*(8harp-leaved earina) 

Earina suaveoUns, See E. 
autumnalis. 

Echinopogon ovatus : 
rough-bearded grass 

Kdwardsia, See Sophora 
UtrapUra, footnote. 

Elasocarpus dentatus : 
*hinau 
pokaka 
whinau 

black hinau 
bokako 

toothed eliBooarpus 

Elaeocarpus Hookerianus : 
hinau 
mahimahi 
^pokaka 
whinaupuka 

booarro 
bokaka 
bokako 
white hinau 

Ekmckaris acuta : 
Australian spike-rush 

Elasoeharis Cunninghamii: 
Australian spike-rush 
(Uender spike-rush 
spike rush 


Elasoeharis sphacekUa : 
kutakuta 
*ngawha 
paopao 

great spike-rush 
tall spike-rush 

Elatins americana : 

! American water wort 

I 

Elatins americana var. aus- 
traliensis : 
water-wort 


ElatosUma rugostm : 
’^parataniwha 

native begonia 
New Zealand begonia 
wrinkled elatostema 
*(begonia-fem) 

Elytranthe (Loranthus) 
CoUnsoi : 

♦korukoni (= when in 
flower) 
pirita 

()olenso*B mistletoe 
scarlet-flowered mistletoe 
^scarlet mistletoe 

Elytranthe ( Loranthus ) 
flavidus: 

♦yellow mistletoe 

Elytranthe tetrapstala (Lo- 
ranthus FUldii and 
L. Utrapetalis) : 
pikirangi 
♦pirirangi 

four-petalled mistletoe 
red mistletoe 
♦scarlet mistletoe 

Enargsa pam/fom : 

♦nohi 

puwatawata 

forest snowberry 
♦forest-snowberry 
marginate lusuriaga 
snowberry 

Entdea arborescens : 
hauama 
houama 
♦whau 
whauama 
whauma 


* Now inolttdsa slto S, suamknt. 
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EfUeUa a^6ofe«ce9U^— coat, 
cork tree 
cork-wood 
corkwood 
native cork wood 
native mulberry 
New Zealand mulberry 
shrubby entelea 
•(Maori raulbony) 

Epacris alpina : 

•nehenelm 

alpine epacris 


•bog-epacris 

common New Zealand 
epacris 

few-flowering epaoris 
native heath 

Epilohium : 

willow-herb 

•(willowhorb) 

Epihbium BiUardUfianum : 
red-stemmed willow-herb 

Epilobium chumanihum : 
pale-leaved willow-herb 

EpUotnum chtoraeJoLium : 
mountain willow-herb 

Epilobium ciuereum 
narrow-leaved willowherb 

Epilobium crassum : 
thiok-leaved willow-herb 

Epilobium ersctum : 
tall willowherb 

Epilobium glabeUum : 
glossy-leaved willow-herb 

Epilobium insulare : 
creeping marsh willow- 
herb 

Epilobium junceum. See 
E, einsnum. 

Epilobium UnnasoidM : 
forest willow-herb 

EpHobium macropus : 
mountain water-willow- 
herb 

Epilobium microphyUum : 
papakoura 


Epilobium nslerioides : 
wrinkled willow-herb 

Epilobium nderioidea var. 
minimum : 

short-stemmed willowherb 

Epilobium notHte^zdandiae : 
pale willow-herb 

Epilobium nummulari- 
folium ; 

creeping willow-herb 

Epilobium paUidiflorum : 
large wldte willow-herb 
swamp willow-herb 
•(swamp- willowhorb) 

Epilobium peduneulare : 
long-stalked willow-herb 
long-stemmed willowherb 

Epilobium piUum : 
variegat^ willow-herb 

Epilobium pubens : 
soft-leaved willow-herb 

Epilobium rotundifolinm : 
round-leaved willow-herb 

ErechliUs argtUa : 

•woolly fireweed 

ErechlUu diversifolia : 
Petrie's fireweed 

ErechliUs gUtbrescens : 
Kirk's ^weed 

ErechtUea prenalhoides : 
common fireweed 
native groundsel 
prenan&es-like oreehtites 

EreehliUs quadridentala : 
•pekapeka 

•white fireweed 

ErechliUs scabervia : 
soabrid fireweed 

fJi^ ^e non canadensis * 

kaingarua 

porerama 

ponhawaiki 

Canadian fiea-bane 


Erpngium vesiculosum : 
Australian sea-holly 
eryngo 
sea holly 
•(sea-holly) 
small sea-holly 
vesiculate eryngium 

Eugenia maire : 
mairetawake 
•mairetawhake 
puka 
ttihuhi 
whawhakou 

•black maire 
red-fruited maire 

Euphorbia glauca : 
waiuatua (~ spirit-milk) 
waiu-o-Kahukura 
( SB milk of Kahukura) 

caper spurge 
glaucous euphorbia 
New Zealand spurge] 5 
spurgewort 
sun spurge 
•(Maori spurge) 

Euphrasia Gockayniana : 
eyebright 
•yellow eyebright 

Euphrasia euneata : 
tutaekiore 
•tutumako 

eye- bright 
tall eye-bright 

Euphrasia Dyeri : 

Dyer's eye-bright 

Euphrasia Monroi : 

•alpine eyebright 
eyebright 

Euphrasia rtpens : 
shore-eyebright 
snowy eye-bright 
•(snowy eyebright) 

Euphrasia tricolor : 

North Island eyebright 
•(three-hued eyebright) 

Euphrasia zdandica : 
antarotio eyebright 
eye-bright 

New ZMbland eyebright 
small eyebright 
•(Maori eyebright) 


Epaems paumflora 
•tamingi 
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Festuea Coacii : 

Chatham Island fescue 
^(Chatham fescue) 

Futuca liUoralis : 

•hinarepe 

matiatia 

matihetihe 

pouaka 

♦sand -fescue 
sand fescue-grass 
sandhill-fcBcue 
sandhill fesoue-grass 
sand tussock-grass 

Festuca ovina var. novae- 
zelandiae : 

New Zealand sheep’s 
fescue 

Featuca muUinodis : 
druoping-fescue 
•(drooping fescue) 

Featuca uotHte-zelandiae : 
♦feaoue-tUBsock 
hard fescue grass 
hard tussock 
hard-tussook 
tussock-fescue 

’\Featucd rubra : 

♦red fescue 

Foratera aedifolia : 
common forstera 

Foratera aedi/olia var. 
oculata ; 

large-flowered forstera 

Frepdnetia Bankaii : 
♦kiekie 

patangatanga the 

fruit) 

peia 

tarapapa ( the flowers) 
tawhara («» the flowers) 
teure (= the fruit) 
tirori («=the fruit) 
ureure (s^^the fruit) 

boa 

geigei 

glgi 

native sorew-pine 
New Zealand sorew-pine 
New Zealand’s pine-apple 
wild pine-apple 
♦(Maori screw-pine) 

Fuokaia Coknaoi : 

Colenso’s fuchsia 
shrubby fuchsia 
♦shrub-raohsia 
slcmder fuchsia 


Fuef^aia excorticata : 
hona (= the fruit) 
kohutuhutu 
♦kotukutuku 
konini (— the fruit) 
mati (« the fruit) 
takawa (= the fruit) 

buoket-of-water wood 
fuchsia 
fuchtia tree 
fuchsia- tree 
konini tree 
native fuchsia 
New Zealand fuchsia 
tree fuchsia 
♦tree-fuchsia 

Fuchsia procumbena : 
creeping fuchsia 
prostrate fuchsia 
♦shore-fuchsia 

Funaria hygrometrica : 


Fuaanm Cunninghamii. 

See Mida aalicifolia, 

Gahnia : 
mapore 

♦/cutting grass) 

Gahnia gahniaejotia : 
cutting grass 

Gahnia lacera : 

♦tarangarara 
toot oo- kiwi 
toetoc-tarangarara 
cutting grass 

Gahnia paueijiora : 
cutting-grass 

Gahnia procera : 

South Island gahnia 

Gahnia xanthocarpa : 
cutting grass 
cutting-grass 
giant cutting-sedge 

♦giant gahnia 
sedge 

Oaimardia cUiata : 

♦bog-onshion 
bog pincushion 
bog-pincushion 

Galium : 

♦bedstraw 

GaHum tanuieauie : 
bed straw 


I Galium umbroaum : 
j ♦mawe 

I New Zealand bed-straw 
♦(Maori bedstraw) 

Gaatrodifi Cunninghamii : 

I •huporoi 
j maukuuku 
’ para (s= tuber used as 
food) 
peroi 
uhiperei 

Cutuiingham's gastrodia 

i OauUheria antipoda : 
j koropuka 
< papapa 

talupo 
I ♦taupiiku 
tawiniwini 

chuekie ohucks (—the 
i fruit) 

erect snowberry 
native heath 
snow berry 
snow-beny 
♦snowberry 

I GauUheria depreaaa * 
i ♦mountain-snowbeny 

OauUhtria oppoailijotia : 
kama 
♦niniwa 
waiuatua 

GauUheria perplexa : 

narrow-lea^^ snowberry 
•wiry snowbeny 

GauUheria rupeatria ; 
snow berry 
snowberry 

♦(vale-lily snowberry) 

Gaya Lyallii 
hohere (prob. houhore) 
whauwhau 
whauwhi 

giant-flowered southern 
laoebark 
lace bark 
lace-bark 
laoebark 
large-flowered 

ribbonwood 
mountain ribbon-wood 
mountain ribbonwood 
♦mountain-ribbonwood 
ribbon tree 

Gaya ribifolia : 
hoary mountain-ribbon- 
wood 


^ Now Inehides also Piagianthut LgaUii, 
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Oenioatoma liguatrifolium : 
hangchange 
^hengahenga 
pahengahenga 
papa 

papahenga 

wnangenniange 

New Zealand privet 
privet^leaved geniofftoma 
*(Maori privet) 

OtfUiana baUidifolia : 
common moimtain-gen- 
tian 

common New Zealand 
gentian 

^mountain -gentian 

OerUiana eerina : 

*waxy gentian 

Oeniiana ckathamica : 
^Chatham gentian 
gentian 

OetUiana corymbifara : 
mountain gentian 
*snow-gentian 
stupid gentian (hardly a 
name) 

Oentiana Oriaabaehii : 
common New Zealand 
gentian 

March-flowering gentian 
■mall New Zealand gen- 
tian 

Oentiana linaaia : 

*tiay gentian 


Otranium diaaaetum var. 
oMatraU, See 0. pile- 


Oeranium mierophyllum : 
native geranium 
■lender oraneabill 
■lender geranium 
■mall -leaved crane’s-bill 
*small-leav6d cranesbill 

f Oeranium meUf. : 
*namunamu 


Otranium pUoaum (diaaec^ 
turn var. auatrale ) : 
*cut-]eaved geranium 

Otranium ataailifiorum var. 
glabrum : 

■hort-flowered orane’s- 
biU 

*flhort-flowered cranesbill 

Otranium Travtraii : 
^Chatham cranenbill 
Chatham Island cranes- 
bUl 

Otum parviflofum : 
avens 

Gaum unifloruM : 

*alpine avens 

Otum urhanum var. atrictum 
(urbanum) : 
kopata 
kowhai 


OUichtnia Cunninghamii : 
rarauheriki 
tapuwae-kotuku 
*waekura 

*bush umbrella-fem 
umbrella fern 
umbrella-fem 

Olaichtnia dicarpa : 
rarauhe 

bog umbrella fern 
climbing umbrella-fem 
woolly tangle-fern 
swamp fern 
■wamp umbrella fem 
tangle-fem 

Olaichtnia dichoioma : 
forked umbrella-fem 

Olaichtnia fiabaUata : 
fan fem 
♦fan-fern 
fan -leaved fem 
fan-like umbrella fem 
fan umbrella fem 

Oloaaoatigma elatinoides : 
elatine-like glossostigma 

Onaphalium : 
everlasting 
♦(cudweed) 

Onaphalium coUinum : 
hill cudweed 
♦(hill-cudweed) 

Onaphalium japonicum : 
Japanese cudweed 


Oentiana montana : 
gentian 

Oentiana aaxoaa : 
coastal gentian 
gentian of the rocks 

' ♦shore-gentian 
white gentian 
white shore-gentian 

Oentiana Townaoni : 
♦bog-gentian 
wmte bog-gentian 

Otranium : 
crane’s bill 
ersnes’-biU 
♦cranesbill 

Oeranium diaaaetum : 
♦matuaknmara 
pinakiteie 

white carrot 


common avens 
herb bennett 

Olaichtnia alpina : 
alpine tangfe-fom 
alpine umbrella fem 
♦alpine umbrella-fern 
mountain umbrella-fem 


Olaichtnia eireinata : 
mataua-rarauke 
matuku 
waewaekaka 
waewaekotuku 
waewaematuku 

climbing umbrella-fem 
curved tangle-fom 
scrambling umbrella fem 
scrambling umbrella-fem 
tangle-fem 

♦(oranesfoot) (■» waowae* 
kotuku) 


Onaphalium ktrianaa : 
puatea 

river daisy 
♦(river-daisy) 

Onaphalium lutao-aUbum : 
])ukatea 

common cudweed 
white cudweed 
3 rellowish-white gnapha- 
lium 

♦(flannel-leaf) 

Onaphalium LyaUii : 
♦rock-oiidwe^ 


Onaphalium paludoaum i 
marsh cudweed 
♦(marsh-cudweed) 

^Onaphedium purnwraun 
pu^ cudweed 
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Cfnaphalium trinerve : 
•three-nerved cudweed 

Chiedinia liUortdie : 
kepukn 
maihiihi 
•papauma 
paraparauma 
tapatapauma 

broad loaf 
broad-leaf 
•broadleaf 
New Zealand laurel 

Otieelinia lucida : 

•puka 
broad leaf 
broadleaf 
large broadleaf 
shining broadleaf 
•(greater broadleaf) 

Gunnera albocarpa : 
white-fruited gunnera 

Qunnera arenaria : 
•aand-gunnera 

Onnnera denkUa : 
red-fruited gunnera 

Ounnera HumiUonii : 
Southland gunnera 

Ounnera monoica : 
solitary gunnera 

Ounnera prorepene : 
orooping gunnera 
oreeping-gunnera 

Oymnogramme leptophylla ; 
Jersey-fem 
•Jersey fern 

Offmnogmmme ruioffclia : 
alpine rue-leaved fern 
rue-leaved fern 
•(rue-fom) 


Haa&tia pulvinarie : 
oushionJike haastia 
vegetable sheep 
•(giant vegetable-sheep) 

Halorrhagie akda : 
toatoa 

Hahrrhaffie erecta : 
toatoa 

erect haloragis 
tall haloragis 


Hdhrrhagia incana : 
piripiri 

heath haloragis. 

Halorrhagie mkraniha : 
piripiri 

marsh haloragis 

Halorrhagie proeutnbene 
(tetragyM) : 
piripiri 

Hebe (Veronica) amabUie 
var« blanda : 
laige-flowered veronica 

Hebe ( Veronica) annededa : 
•rook-koromiko 

Hebe (Veronica) breviraee- 
moaa : 

•Kermadeo koromiko 

Hebe ( Veronica) buxifolia : 
box-leaved koromiko 
New Zealand box 
•(box -koromiko) 

Hebe (Veronica) buxifoHa 
var. odora : 
box-leaved veronica 
New Zealand box 
•(globe-koromiko) 

Hebe (Veronica) buxifolia 
var. proetrcUa : 
prostrate New Zealand 
box 

Hebe (Veronica) cupree- 
eot^e ; 

•cypross-koromiko 

Hebe (Veronica) dtomae^ 
folia. 
auto 

heath-veronica 
shrubby speedwell 
•(heath-koromiko) 

Hebe (Veronica) eliiplica: 
coastal veronica 
•ihore-koromiko 
speedwell 

Hebe ( Veronica ) epacridea : 
epaoris-like veronica 
trailing-veronioa 
•(trailing-koromiko) 

Hebe ( Veronica) hauelrata : 
•scoop-leaved koromiko 


Hebe ( Veronica) Hvlkeana r 
New Zealand lilac 
•(Ulao-koromiko) 

Hebe (Veronica) Laingii : 
Lamg’s whipcord veronica 

Hebe (Veronica) Ixivaudu 
ana : 

Lavaud's veronica 

Hebe ( Veronica ) leiophyUa : 
smooth-leaved koromiko 

Hebe (Veronica) linifolia : 
wet-rock koromiko 

Hebe (Veronica) lycopodi- 
oidee : 

common whipcord koro- 
miko 

lyoopodium-Hke veronica 
whij^ord veronica 
•( whipoord-koromiko) 

Hebe ( Veronica ) monticoia : 
mountain-loving veronica 
•(mountain-konmuko) 

Hebe ( Veronica ) parviflora ; 
kokomuka-taranga 
koromiko-taranga 

Hebe ( Veronica ) ealieifblia : 
kbkomuka 
kokoromiko 
kokoromuka 
koromiko 
koromuka 

common koromiko 
common veronica 
New Zealand willow 
willow-leaved veronica 
•(willow-koromiko) 

Hebe (Veronica) ealicifolia 
var. Atkineonii : 

Cook Strait koromiko 

Hebe ( Veronica ) apecioea : 
•napuka 
titirangi 

handsome veronica 

Hebe ( Veronica ) eubaUpina r 
suMpine koromiko 

Hebe ( Veronica) tetragona : 
pumice whipcord koro- 
miko 

square-stemmed veronica, 
whipcord koromiko 
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Hebe ( Veronica ) tetraaticha : 
semi -whipcord koromiko 

Hebe ( Veronica) Travereii : 
Trayer8*B veronica 


HecioreUa caeepUoea : 
tufted heotoiella 


Hedyoa/rya arbor ea : 
k^wMria 
poporokaiwliiri 
*porokaiwhiria 

pigeon-wood 
’^pigeonwood 
tree-like bodycarya 

Hdiehryeum bellidioidea : 
false edelweiss 
mountain daisy 
mountain-daisy 
native everlasting 

Helichryeum coraUoidea : 
ooral-shrub 


Helichryeum JUicaule : 
slender everlasting 


Hdiehryeum glomerahun : 
niniao 


Helichryeum Sdago : 
selago-like everlasting 


HenMLia 8mUhii : 
katote 
neineikura 
♦whe 


green troe-fem 
pale-leaved tree-fern 
Stnith’s tree-fern 


soft-leaved tree-fern 
soft tree fern 
*soft tree-fern 


BerpoUrion novae - sekmd- 
tde ; 

♦grass-lily 


New Zealand herpolirion 
paJe-blue grass-lily 


Hibieeua irionum : 

New Zealand hibiscus 
♦starry hibisous 


HieroMoe Fraem : 
alpine holy grass 
♦alpine holy-graas 
holy grass 


Hierochloe redolena : 

♦karetu 

broad-leaved cattle grass 
cutting grass 
holy grass 
holy-grass 
soent^ grass 
sweet-scented holy grass 
sweet - soented sacred 
grass 

sweet - soented swamp 
grass 

sweet - soented vernal 
grass 

sweet vernal grass 
♦(sweet vernal) 

Himeoia auricula^Judae : 
Jew*s-ear fungus 
♦(ear-fungus) 

Himeoia polytricha : 
hakeka 
hakekakeka 
bakeke 
hakekeke 
hokoke 
keka 
kekeke 
paheke 
tarawhata 
taringakuri 
taringa-o-Tiakiwai 

Hieliopl^ (Pierie in part) 
inciea : 
matata 

out-leaved bracken 
green fern 

toothed-leaf bracken 
water fern 
♦water-fern 

Hoheria anguetifolia : 
houhipuruhi 

laoebark 

♦narrow-leaved laoebark 

Hoheria populnea 
hohere (proh. honhere) 
hoihete 
♦houhere 
houhi 
honi 

hungers (■■ small-leafed 
variety) 
whauwhi 

lace bark 
lace-bark 
♦laoebark 


Hoheria populnea — oont. 
lace wood 

New Zealand orange • 
blossom 

poplar-like ribbon-wood 
ribbon wood 
ribbon-wood 
ribbonwood 
thousand-jacket 
thousand jackets 

Hoheria aexetylosa : 
♦long-leaved laoebark 

Hydrocotyle americana : 
American marsh-penny- 
wort 

Hydrocotyle aeiatica. Sec 
CerUlela uniflora. 

Hydrocotyle. diaaetia : 
out-leaved marsh penny- 
wort 

Hydrocotyle elongata : 
long - stemmed marsh - 
pennywort 

Hydrocotyle microphylla : 
small - leaved marsh - 
pennywort 

Hydrocotyle moachata : 
sharp - toothed marsh - 
pennywort 

Hydrocotyle novae tekmdiae: 
New Zealand hydrocotyle 
New Zealand mandi 
pennywort 

New Zealand marsh - 
pennywort 

♦(llaori marsh-pennywort) 

Hymenanthera chalhamiea : 
mahoe 

♦Chatham mahoe 

Hymenanthera craeei/oHa : 
thick - leaved hymenan - 
thera 

HymenophyUum : 
mauku 

filmy ferns 
♦(filmy fern) 

HymenophyUum Arm- 
rtrongii :* 

Armstrong's fern 


* Popularly ire given Indlfterently to sH the tpedei of HoheriOt not only to JT. popMlses, 

which 1ft the meet of them aS. 

• Now indodee H. Oh m ama nii . 
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HymenophyUum airovirens ; 
mountain broad-leaved 
filmy fern 

HymenophyUum austraie : 
orifiped filmy fern 
Java fern 

Hymenophyllum bivalve : 
two-valved filmy fern 

HymenophyUum Cheese* 
manii 

Cheeeeman*e fern 
Cheeeeraan's filmy fern 

HymenophyUum ciliatum : 
fringed filmy fern 

HyfnenophyUum demieeum : 
*irirangi 
piripiri 

carpet fern 
^oarpet-fem 
drooping filmy fern 

HymenophyUum dtUUaium : 
irirangi 
*matuamauku 
broad-leaved filmy fern 

HymenophyUum ferrugin* 
eum : 

rutty filmy fern 

HymenophyUum flaMUa- 
turn: 

Ian-leaved filmy fern 

HymenophyUum Jlfaltngii ; 
Maling*t fern 
silver filmy fern 
silvery filmy fern 

HymenophyUum minimum ; 
little filmy fern 

HymenophyUum muUifidum: 
sbarp-toothod filmy fern 

HymenophyUum peUatum : 
one-sided fern 

HymenophyUum polyan* 
thoe. See H. eanguino* 
lenium. 

HymenophyUum pukherri* 
fmm : 

beautilul filmy fern 
tufted filmy fern 


HymenophyUum rarum : 
thin-leaved filmy fern 

HymenophyUum rufeacene : 
Field's fern 
reddish filmy fern 

HymenophyUum eanguino* 
lenium 
piripiri 

scented filmy fom 

HymenophyUum ecabrum : 
rough-stalked filmy fern 

HymenophyUum tunbridg* 
ense : 

•Tunbridge fern 
Tunbridge-fem 
Tunbridge filmy fern 

HymenophyUum viUoaum : 
alpine filE^ fern 
Colenso's filmy fern 

Hypericum gramineum : 

8t. John's wort 

Hypericum japonicum : 
Japanese St. John's wort 

Hypnum clandeatinum : 
•wheuwheu 

Hypdaena lateriflora ; 
•wire-rush 

Hypdepie dUtane : 
brown hypolepis 

Hypolepie MiUefolium : 
thousand leaves 
•thousand- leaves 

Hypdlepia ( Dryopterie) 
punctata : 
hairy polypody 
sticky -fern 

Hypdlepia tenuifdlia : 
thin-leaved hypolepis 


Ileodietyon cibarium. See 
Chkhrua cibariua. 

Ipomoea batataa : 

•kumara 

Cultivated varieties — 
anurangi 
hamo 


Ipomoea batataa — oont. 

Cultivated varieties — ck2. 
hawere 
hitara 
huiupoko 
hutihuti 
ibupuku 
kaikaka 
kairorowhare 
kakatarahae 
kanawa 
katoto 
kauto 
kautowhau 
kawakawa 
kawakawa-tawhiti 
kawau 
kengo 
kiokiorangi 
Idrikaraka 
kokorangi 
konohu 

kougungu ( = small 
tubers) 
korehorebe 
kurarangi 
makakauri 
makururangi 
makutu 
maomao 
mapna 
maramawhiti 
marere (used in Maori 
“ pure " ceremony) 
matakauri 
matawaiwai 
mengirangi 
moii 

monenehu 

ngakaukuri 

ngakomoa 

paea 

panahi 

pane 

papahaoa 

parakaraka 

paretaua 

patea 

payaatahu 

pehu 

pipiko-kauhangaroa 

pc^utukawa 

pokerekahu 

poranga 

puatahoe 

punuiarata 

purata 

raumataki 

tanehurangi 

taputini 

taratamata 

taurajpunga 

tetereia 


• Name not now leocanlsed ; Included In H. Armatnmgii. 
V Includes H. 
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Jpomoea batata&^ont. 
Cultivated varietie. — ctd, 
toikahikatea 
toitoi 

toroamahoe 

torowhenua 

tukott 

tutaetara 

tutaaga 

tatnhanM 

ururangi 

waiha 

waina 

waniwani 

weni 

whakakumu 

Jpomoea pednuUa : 
panahi 
powhiwhi 

Jeachne audrtUia : 
equal-glumed miUet 

leotea alpinue : 
alpine quiUwort 

leaUe Kirkii : 

♦quiUwort 

Ixerba brexioidee : 

♦tawari 

whakou (sc the flowers) 

hrexia-like ixerba 
teddywood 


JooeUana repene : 

cree^g New Zealand 
oabeolaria 

JoveUana Sindairii : 

New Zealand oaloeolaria 
Sinclair’s calceolaria 
upright calceolaria 
wild oaloeolaria 
♦(Maori oaloeolaria) 

Juncus antarUicus ; 
♦antarotio rush 

tt/uneiM effueue: 
wi 
wiwi 

Juncue hMfotUua : 
♦toad-msh 

Juncue laimpocarpue : 
♦jointed rush 


Juncue marUimue var. 
auetralieneie : 
wiwi 

Australian sea-rush 
rush 

♦sea-rush 

Juncus novae-zdandiae : 
♦alpine rush 
rush 

Juncue paUidue : 

♦giant rush 

Juncue pauciflorue : 
♦slender rush 

Juncue pUmifcJiue : 
♦flat-leaved rush 

Juncue polyanthemoe : 
wi 

wiwi 

common rush 
rush 

Juncue eeheuzerioidee : 
rush 


Knighiia excdea : 
♦rewarewa 

honey-suokle 
native honey-suokle 
New Zealand honeysuckle 
river river 
ruva-ruva 

♦(Maori honeysuckle) 

Koeleria Kurtzii : 
crested hair grass 
♦(crested hair-grass) 


Lagenaria vulgairie : 

♦hue 

pahau ( « cultivated 
variety) 

paretarakihi (■» culti- 
vated variety) 
wenewene (» cultivated 
variety) 

whangai-rangatira (»• 
cultivated variety) 

calabash 

♦gourd 

Jjogenophom Foreteri 
native daisy 


iMtgenophota lanata : 
haiiy native daisy 

Jjogenophora petiolata : 
♦parani 

native daisy 
New Zealand daisy 
slender New island 

daity 

Lagcnophora pumila : 
♦papataniwhaniwha 

Forster’s lagenophora 
native daisy 
New Zealand daifw 
slender New 2^and 

daisy 

♦(Maori daisy) 

JjaQMophora Thomeoni ; 
lliomson’s daisy 

Laufdia novae^zeiandiae : 
♦pukatea 
bnokerteer 
bukitea 

Lemna minor : 
kaiearea 

duck weed 
duck-weed 
duckweed 
floating duckweed 

Lepidium oleraeeum var. 
acutidenUuum : 
eketara 
♦nau 

♦CJook’s scurvy-grass 
scurvy weed 

Lepidium eutymbrioidee : 
♦pepperwort 

liCpideum UnuicauU : 
♦shore-cress 

Leptoearpue simplex : 

♦oioi 

coastal jointed rush 
jointed rush 
red rush 
yellow rush 
♦(gold-rush) 

Xepk>l0pia novae • Zealand- 
ios;* 

common davallia 
JAptopUrie (Todea) 


* Nsms not now recogalisd ; indudsd In L. pumila, 

* Formerly DavaOta, 
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LeptopterU hymenophyh 
loides : 
horuheru 
mauku 
rarauho 


filmy ttxiea 

^single Prince of Wales 
feather 

single crape fern 
single crape-fern 
single crepe fern 


Leptopterie superha • 
heruheru 

hunihuru o-nga-waewae - 
o-Paoa 

ngutukakariki 

ngutungutu 

ngutungutukiwi 

punui 

tete 

chenille fern 
crape fern 
crape-fern 
double crape fern 
double orape-fem 
double yelyet fern 
glory of the west 
hot-water fern 
king’s feni 
moss fern 

•Prince of Wales feather 
Prince of AVales’ feather 
Prince of W'ales’s feather 
royal fern 
velvet fern 


Lep^permum Ohapmanii * 
pink-flowered manuka 
red-flowered manuka 


Leptospermum ericoides . 
•kanuka 


kopuka 

manuka-rauriki 

maru 

rauwiri 


bush manuka 

heath-like manuka 

red-manuka 

scrub manuka 

small-leaved manuka 

tea tree 

tea-tree 

teatree 

ti tree 

tree manuka 
•tree-manuka 
white 

white tea-tree 


Leptospermurn NichoUsii : ^ 
crimson - flowered ma- 
nuka 

•orimsou manuka 

Leptospermurn scoparium : 
kahikatoa 
kaitatoa 
katoa 
•manuka 
pata 

piamanuka (« mannalike 
exudation) 
rauwiri 



manuka broom 
red manuka 
red tea-tree 
tea plant 
tea tree 
ti tree 
ti-tree 
titree 

tree manuka 


Leueogenes (Heiichrysum) 
grandkeps : 
edelweiss 

New Zealand edelweiss 
South Island edelweiss 


Leucogeiifs l^eontopodium : 
New' Zealand edelweiss 
North Island edelweiss 
•{Maori edelweiss) 


Leucopogon fasckulatus : 
hukihukiraho 
kaikaiatua 
mingi 

mingiminri 

ngohungonu 

turning! 

bundle-flowered leuco- 
pogon 

tall bMrded heath 
tall mingimingi 


Lsuoopogon Fraseri : 
patotara 
totara 
totarapapa 
totaraparae 
totaratahuna 

dwarf bearded heath 
•dwarf heath 
Fraxer*s leucopogon 


Le%icopogon Fraseri — cont* 
heath 

native heath 
prickly heath 
pungent heath 
shai^-leaved heath 
small sharp-leaved heath 

Liberlia grandifolia : 
turutu 

large-flowered libertia 

Libertia uioides : 
mangahuripapa 
•mikoikoi 
tukauki 
turutu 

common libertia 
ixia-like libertia 
native iris 
•(ixia-libertia) 

Libertia pvlcheJla : 
forest libertia 
•(forest-libertia) 

Liboeedrus Bidu^iUii : 
•pahautea 

Bidwill’s liboeedrus 
cedar 

incense cedar 
kawaka cedar 
mountain cedar 
mountain-cedar 
native cedar 
native cypress 
New Zealand cypress 
silver pine 

Liboeedrus Doniana : 

kahikawaka 

kaikawaka 

•kawaka 

mokopiko 

totara-kiri-kotukutuku 

bastard totara 

cedar 

oypfws 

New Zealand arbor vitae 
New Zealand arb(w-vit» 
New Zealand oodar 
New Zealand cypress 

Ligustkum, See Anisotome, 

Lindsaya cuneata ( L, micros 
phyUa and L. frtoAo- 
manoides ) : 
broad-leaved lindsaya 
small-leaved lindsaya 


* This Is QUfsIy s garden pUht. The one wfld plant dlsoovered with otimson flowers was traas- 
plaated but died. From it seed were saved ; when sown one crimson-flowered plant was prodnoed« 
sad ottttinfls from It have glvsn riss to the pUmts known as L, NiekelMi, 
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Tramactiom. 


Lindaaya linearis : 
narrow-leaved lindsaya 
narrow lindsaya 

Lindsaya microphyUa, See 
L. cuneaia, 

Lindsaya trichomanoides. 
See L. cuneata, 

Lindsaya viridis : 
green lindsaya 

Linum monogynum : 
kaho 

matamatahuia 

nao 

*rauhuia 

flax 

native flax 
perennial flax 
true New Zealand flax 
white flax 
white-flowered flax 
*(tinker-bell) 

Litsasa calicaris : 

*mangeao 

punoi 

tangeao 

tangeo 

LoMia anceps : 
common New Zealand 
lobelia 

doubtful lobelia 
*Bhore-lobeUa 

Lobelia Houghii : 
fleshy-leaved lobelia 

Lomaria, See Blechnum, 

Loranihus : 
native mistletoe 
*(Maori mistletoe) 

Loranthus Colensoi, See 

Elytiranihe Colensai. 

Loranthus flapidus. See 

Blylranihe ftavidus, 

Loranthus mieranthus : 
common mistletoe 
common New Zealand 
mistletoe 
loranth 
mistletoe 

small-flowered mistletoe 

Loranthus tstrapstaUs* See 
ElytranUip istrapetala. 


Loxsoma Cunninghatnii : 
loxsoma fern 
•silver-green fern 

Luzula campestris : 
•wood-rush 

Luzula Traversii ( race^ 
mesa) : 
wood-rush 

Luzuriaga* See Enargea, 

Lycopodium : 

•club-mosses 

Ijycopodium Billardieri : 
•iwituna 

whiri -o-Raukatauri 

hanging olub-moss 
pendulous olub-moss 
pendulous lycopodium 

Lycopodium cemuum : 
creeping club-moss 

Lycopodium densum : 
puakarimu 
waewaokoukou 

tree club-moss 

Lycopodium Drummondii : 
Australian club-moss 

Lycopodium /astigiatum : 
alpine club-moss 
small mountain olub-moi 

Lycopodium laterals : 
bog club-moss 

Lycopodium ramulosum : 
olub-moss 
matted olub-moss 

Lycopodium scariosum : 
creeping olub-moss 
mountun club-moss 

Lycopodium Selago : 
fir club-moss 

Lycopodium turium : 
nodding olub-moss 

Lyoopodi^m voMnle : 
wiUkahu 
waewaekottkott 

antler fern 
climbing club-moss 
giant lycopodium 
•(antler-lem) 


Lygodium ariicukUum : 
makaka 
•mangemango 
mangi mangi 
mounga. 
tarikupenga 
climbing fern 
climbing-fern 
climbing flowering fern 
•flowering fern 
twining string fern 


Macropiper excelsum : 
kawa 

•kawakawa 
takawa ( ~ the fruit) 

loftjr pepper 
native pepper 
popper tree 
taD pepper-tree 
true pepper 

Marattia fraxinea : 
mouku 
•para 
paiareka 
paratawhiti 
uwhipara 

ash-leaf fern 
horseshoe fern 
horse-shoe fern 
king fern 
king-fern 
•(horseshoe-fern ) 

Mariscus ustulatus : 
toetoe 

toetoe-upokotangata 

toetoe-wiiatumanu 

upokotangata 

outting-grass 
cutting toe-toe 
marisouB-sedge 

Mazus pumilio : ’ 
dwai) false musk 
dwarf mazus 

Msticope simplex : 
•poataniwha 

simple-leaved molicope 

Meticope ternala : 
houkumara 
koheriki 
tataka 
•wharangi 
wharangipiro 

lemon-wood 
temate-leaved melioope 
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Mdicytus lanceoUUua : 
kaiweta 
*mahoewao 
taranga 

lance-leavod whitewood 
narrow-leaved hinohine 

Melicyiua niacrophyUus : 
large-loavod whitewood 

Mdicytua micrarUhua : 
*manakura 

twiggy whitewood 

MelicytM ramiflorus : 
hinahina 

inihina (prob. inaina) 
♦raahoe 
mooahu 

branoh-flowerod meli- 
oytuR 
oowleaf 
cow-tree 
white-wood 
♦whitewood 
whitoywood 

Meniha Cunninghamii : 
hioi 

mokimoki 

mint 

native mint 
New Zealand mint 
♦(Maori mint) 

Meryta Sinclairii : 
puka 

oabbago-tree 

♦(paddk-leof) 

MesembryafUhemum : 
pig-faoe 

JlieaBfnbryanthetnum aua^ 
traU ; 

♦horokaka 

ngarangara 

ruerue^ 

fig marigold 

fig-marigold 

fig-marygold 

ioe-plant 

native ice-plant 

New Zealand ioe-plant 

pig-faoe 

pig*e face 

pig*8-face 

pi^-faoe 

pigsfaoe 

pi^’ faoee 


Meaembryanthemwn aus- 
frofe^ont. 

pink-flowored mesembry- 
anthemum 

southern mesembryan- 
themum 

♦(Maori ioe-plant) 

'fMesenihryaTUhemum eduU : 
♦Hottentot fig 

Metrosideroa : 
rata-vine 

Metroaidtros albiflora * 
♦akatea 

white climbing rata 
white olimbing-rata 
white-flowered rata 
white-flowering rata 
white rata 

Metroaideroa Coknaoi : 
hairy climbing-rata 

Metrosidaros diffusa : 
♦akakura 

crimson climbing-rata 

Melrosideros florida. See i 
if. scandtns (fiorida). 

Metrosideros hypericifalia : 
Gommon cUmbing-rata 
hypericum-leaved rata | 

iron wood I 

slender climbing white 
rata 

slendor climbing white - 
rata 

white climbing rata 
white rata 

Metrosideros lucida : 
rata 

ironbark 
iron wood 
iron-wood 
ironwood 
mountain rata 
mountain-rata 
native teak 
northern rata 
shining rata 
shrub rata 
southern ironbark 
Southern Island rata 
southern rata 
stunted southern rata 


Metrosideros perforata 
( scandens) : 

aka 

♦aka-torotoro 

koro 

torotoro 

whakapiopio 

box rata 
climbing rata 
climbing white rata 
clinging climbing-rata 
myrtle 

round - leaved climbing 
rata 

small - leaved climbing 
rata 

white rata 


Metrosideros rohuata : 
rata 

female pohutukawa 
inland pohutukawa 
ironwo^ 

New Zealand oak-elm 
northern rata 
North Island rata 
parasite-myrtle 
rattar 

red tree rata 


Metrosideros scandens, * 
See M, perforata. 

Metrosideros scandens 
(fhrida) : 
aka 

aka-kura 

♦aka-tawhiwhi 

amaru 

kahikahika 

pua-tawhiwhi 

rata 

rata-piki 

whakatangitangi 


climbing red rata 
florid rata 
flowery rata 



rata 

rata vine 
red olimbing-rata 
scarlet climbing-rata 
vegetable boa-constriotbr 

Mdrosideros scandens 
(forida) var. aurata : 
golden rata 


* The original M. seandsnt is now M. psr/onUa, and the oontamporary M. ftoridm la now 
Af. scandens. Thi« chaan has inoxtrloably confoaed the application ox the popular namea— an 
application hitherto so loold. 
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Tranaactums, 


Metroaideros tomentoaa : 
hutukawa 
*pohutukawa 

Chiifltmas flower 
^Christmas tree 
Chrifltmas-tree 
downy ironheart 
downy rata 
New Zealand ash 
New Zealand Christmas 
tree 

Ji€iroaideros viUoaa : 
Kermadeo pohutukawa 
small'-leayed pohutukawa 

MicroUuna a/venacaa : 
bush oat-graas 
bush rice grass 
*bush rioe-grass 
forest rioe-grass 

Jliierolaena pclynoda : 
knot-jointed rice grass 
*knott^ rioe-grass 
native bamb^ 

Micrcdat'na Hipoides : 
patiti 

meadow rice grass 
*moadow rice-grass 

Microiis porrifdia : 
onion-leaved microtis 
^onion-leaved orchid 

Mkfolis unifolia : 
maikaika 

onion-leaved orchid 

Mida salieifolia ( Fumtnus 
Ounninghamii ) : 
maire 
maire taiki 
«taiko 

Cunningham^s 
samlal-wood 
native sandalwood 
New Zealand 
sandal-wood 
Now Zealand 
sandalwood 
sandal-wood 
^(Bfaori sandalwood) 

Jffsttdas repent : 
laige mcmkey-flower 
mi:^ 

New Zealand mruik 
*(Maori musk) 


Manila forUana : 
water blink 
water ohiokweed 
*water-ohiokweed 

MuMenheohia : 

^wiggybush 

MuMenbedda adpresaa : ^ 
black vine 
climbing lignum 
close - fitting muehlen- 
beckia 

MueKlenbeckia Aeioni : 
shrubby pohuehue 

Muehlenbecleia australie : * 
puka 

broad-leaved puhepuhe 
large-leaved pohuehue 
Maori-vine 
willow plant 

MiuhUnbeckia amUarie : 
axillary-flowered rafihlen- 
becl^ 

oreeping-pohuehue 

Muehlenbeckia complexa : 
*pohuehue 
tororaro 
waekahu 

clasping mllhlenbeokia 
slender muehlenbeckia 

Myoporum laeium : 

*ngaio 

gnaio 

gnais 

native laurel 
wild mangrove 

Myoeotidium kortensia (no^ 
bik) ; 

kopukapuka 

kopakopa 

Chatham Island lUy 
Chatham Islands luy 
Chatham-IslaiidB lily 
^nt forpt-me-not 
Afacquane cabbage 
^(Chatham forget-me-not) 

Myoeotie oMddn : 
ooast f ocget-me-not 
shore f oiget-me-not 
white forget-me-not 


Myoeotie auetralie : 

♦yellow forget-me-not 

Myoeotie capitaia : 
capitate forget-me-not 

Myoeotie Foreteri : 
forget-me-not 
Forster's foxgot-me-not 

Myoeotie macrantha : 
bronze forget-me-not 

Myoeotie pygmaea var. 
TraiUii : 
forget-me-not 
small-flowered forget-me- 
not 


Myoeotie eamUilie : 
rook forget-me-not 

Myoeotie epathulata : 
forget-me-not 
Bi>athulate-leaved myo- 
sotis 

spoon-leaved forget-me- 
not 

Myoeotie Trat^eii : 
mountain forget-me-not 

Myoeurue novae-zealandiaie 
farietatuej : 

♦bearded mousetail 


MyriophyUum : 
♦water-milfoil 


MyriophyUum datinoidee : 
common water-milfoil 
elatine - like myriophyl- 
lum 

native water milfoil 
water milfoil 
water-milfoil 


MyriopikyVwn robuMwn : 
stout water-milfoil 


MyriophyUum VoteehU: 
small water-milfoil 


Myreine UrviUei. See 
SuUonia auetralie. 


* Name not now rc 
*Kow incaadM M, 


I hioliulciifl In Aft uuetfeiii. 
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Myrtvs buUata : 
^ramarama 

blUtored-leaved myrtle 
bush m3n*tle 
emboss^ myrtle 
ironwood 
m3nrtle 

native myrtle 

New Zealand myrtle 

rum-a-nim 


Myrtus ohcordala : 

•rohutu 
tuhuhi 
ironwood 
mouse oar 
myrtle 

native myrtle 
obeordate-leaved myrtle 

MyHus pfdunculaia : 
rohutu 

pedunculate myrtle 
small-leaved myrtle 

X Myrtus Raiphii : 
small-leaved ramarama 

MyxomyceAes : 

*sUme-fungi 


Nasturtium. See Jiadicukt. 

Nsphrodiwn. Bee Dryo- 
ptsHs. 

NtrUra depressa : 
fruiting duckweed 
oblate-oerried nertera 

Nsftera dichandratfalia : 
diohondra-leavod nertera 

Nathochiasm disUtfis : 
hairv cloak fern 
woolly cloak fern 
woolly oloak*fem 

NcAhofagus : 
beech 

southern-beech 
*(Maori beeoh) 


Nothofayus apkulata : 
pointM-leaved beech 

X NMqfayus Blairii : 
Blair's beeoh 


Nothofagus diffortioides : 
tawhai-raurlki 

black birch 
black-birch 
cliffortia-like beeoh 
mountain beeoh 
*mountain-beeoh 
mountain birch 
mountain southern-beech 
white birch 
white-birch 

Nothofagus fusca : 
hutu 

hutdtawai 

tawai 

tawhai 

tawhai-raunui 

black beeoh 
black birch 
blaokpine 
bull birch 
dusky ba>oh 
large leaved birch 
red beeoh 
*red-beeoh 
red birch 
red-birch 
red kamai 
red southem-beeoh 
tall red southem-beeoh 
'tooth-leaved beech 


Nothofagus Msmiesti : 
tawai 
tawhai 
beech 

brown birch 
clinker birch 
Menzie's beech 
native beech 
red birch 

round-leaved beech 
silver beech 
*silver-beech 
silver birch 
silver southem-beeoh 
white birch 
white-birch 
white kamai 


Nothofagus Solatidn : 
tawai-rauriki 
tawhai 

tawhai-rauriki 

black beeoh 
^bla^-beeoh 
black birch 
black-heart birch 
black southem-beeoh 
brown birch 
entire-leaved beeoh 
red birch 


I Nothofagus Solandri-^.oni. 
! silver-birch 

Solander’s beech 
white beech 
white birch 
yellow birch 

I 

I Nothofagus truncata : 

I *clinker-bt)eoh 

Nothopanax anotnalum : 
wawaupaku 

anomalous nothopanax 
shrubby panax 
supra-divaricating whau- 
whaupaku 

Nothopanax arboreum : 
houhou 
parapara 
*puahou 
whauwhau 
whaupaku 
whauwhaupaku 

black ash 
common ivy-tree 
j five-finger ' 

I five-fingered Jack 
•ivy-tree 
shittirowood 

NothojHinax CoUnsoi : 
•orihou 

(k>lenso's nothopanax 
gum tree 
ivy tree 
ivy-tree 

•mountain ivy-tree 
mountain pimax 
New Zealand gum tree 

Nothopanax RdgerUyi : 
haumangoroa 
houmangaroa 
homanoroa (prob. hou- 
manoroa) 
koare 
koareare 
•raukawa 
rauraua 

Edgerley's nothopanax 
Edgerley's panax 
kmon-wood 
orange wood 
•orange- wood 

Nothopanax linsare : 
narrow • leaved notho- 
panax 

X NMopanax panmm : 
smoU-leaved panax 
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TrcMsaotions. 




Nothoparuue simplex : 
^haumakoroa 
haiimangoroa 
kaiwiria 

simple > leaved notho- 
panax 

simple-leaved panax 

NtAhopanax Sindairii : 
mountain panax 
8inolair*8 panax 

Notoapartium 

Carmichadiae : 
pink broom 

Notospariium tonUoaum : 
New Zealand pink broom 

NoMfUa^i rmulutum : 
pen-wiper plant 
penwiper plant 
*penwiper-plant 
rosette-like notothlaspi 
rosette plant 


Oka : 

New Zealand olive 
*(klaari olive) 

Oka apetala : 
black maire 
*broad-leaved maire 
irouwood 

Now Zealand olive 

Oka Cunninghamii : 
♦maire 
maire-raunui 

black maire 
black-maire 
cedar 
marie 

New Zealand 
sandal' wood 
white maire 

Olea lanctdUUa 
maire 

maire ratmui 

blaok maire 
♦white maire 
white-maire 

Oisa montofia 
maire kotae 
maire roro 
maire ranrlld 
♦rororo 

narrow leaved maire 
narrow-leaved maire 


Olsom .* 
daisy tree 
•daisy-tree 
tree-daisy 

Okaria alhida : 

Auckland tree-daisy 

Olearia angiiatifolia : 
•teteaweka 
daisy-triH) 

purple-flowered daisy- 
tree 

Olmria arborcacen^ 

( nUida ) : 

daisy-tree 

glossy -leaved daisy -tree 
glossy tree-daisy 
shinit)g olearia 

Okaria avicenniaefolia 
akeake 

avioennia-leaved olearia 
•mountain-akeake 

Okaria chathamica : 
•kekoterehe 

Chatham tree-daisy 
•(Chatham daisy-tree) 

Olaaria Coknaoi: 
kumarahou 
•tupare 

Colonso's daisy-tree 
common mountain tree- 
< daisy 

large-leaved tree-daisy 
mountain tree-daisy 
musk-tree 
mutton bird scrub 
mutton-bird scrub 
mutton-bird-wood 
•mutton-wood 

Okaria Oanningharnii. See 
0, rani. 

Okaria cymbiMia : 
boat-leaved tree-daisy 

Okaria dkaricata : 
divaricate tree-daisy 
stiff-branched daisy-tree 

Okaria aoooriicaia : 
fuchsia-barked olearia 


Okaria Fdrrkri. See 0. 

papMkia. 


Olearia fragraniksima : 
fragrant tree-daisy 

Okaria furfuracea ; 
•akepiro 

kumara -kai-torouka 

tanguru 

wharangipiro 

bran-like olearia 
daisy-tree 

Okaria Hrctori : 
thin-leaved tree-daisy 

Olmria iliciJoUa : 
hakeke 

holly-leaved olearia 
♦Maori holly 
mountain-holly 
native holly 
New Zealand liolly 

Olearia insignia. See 
Pachyskgia insignia. 

Okaria lineata 
twiggy tree- daisy 

Okaria Lyallii : 
tupari 

antarctic tree-daisy 
subantarctio tree-daisy 

Okaria, macrodonia ; 
•arorangi 
wharan^uria 

false mountain-holly 
false New Zealand holly 
large-toothed olearia 
native holly 

Okaria moaohaJta : 
musky olearia 
musky tree-daisy 
•(musky daisy-tr^) 

Okaria nummularifdia : 
hard-leaved tree-daisy 
small-leaved tree-daisy 

Okaria odoraia : 
odorous tree-daisy 

Okaria operina : 
tupari 

Okaria pankvlaJta 

(Fort/kri) : 
akepirau 
•akiraho 


^ Now inolades O. wirgaita liimk. 
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Olearia panicuUUa 

( ForMeri ) — cont. 
Forster’s daisy -tree 
Forster’s olearia 
golden akeake 
golden-akoake 
rook*akeake 
yellow akeake 

Olearia rani (Cunning^ 
hamii) : 
akewharangi 
*heketara 
ngungu 
tarahoko 
wharangipiro 

forest daisy- tree 

Olearia mmidentala : 
hangatare 
*makora 

Chatham Island aster 
purple-flowered tree- 
daisy 

purple tree-daisy 
toothed olearia 


Olearia Solandri : 
coastal daisy-tree 

X Olearia TraiUii : 

Traill’s daisy- tree 

Olearia Travtraii : 

akeake 

bastard sandal -wood tree 
bastard sandalwood tree 
^Chatham akeake 
Chatham Island akeake 
sandalwood 
silver akeake 


Olearia virgaia: 
swamp tree-daisy 
twiggy daisy-tree 
twiggy olearia 
*(swamp daisy-tree) 

Olearia virgaia var. 
lineaia:^ 

slender daisy-tree 

Ofkioffloeeum : 
adder’s-tonguo 

Ophiogloeeum eoriaceum : 
, adder^s-tongue 


Ophioglosaum lusilankum : 
large adder’s tongue 
little adder’s tongue 
little adder’s-tongue 
narrow adder’s tongue 
narrow -leaved adder’s 
tongue 

Ophioglosmm wlgatum : 
adders’ tongue 
adder’s tongue fern 
adder’s-tongue fern 
common adder’s tongue 
^(adders-tongue) 

Opliemenua nndtUaiifoliue : 
slender panic -grass 
slender panick gross 

Oreobolua peclinatw : 
common oreobolus 

Oreobolua airietus : 
narrow-leaved oreobolus 

Orthoceraa Solandri : 

*ikaika 

Solander’s orthoreras 

Orthoceraa atrictum : 
maikaika 
^mamaika 

para (— tuber used as 
food) 

paratawhiti 

Oarieia caespiioaa : 
creeping mountain- 
foxglove 
creeping ourlsia 
tufM ourisia 

Ouriaia Colenaoi : 

Colenso’s ourisia 

Ourieia glandvioaa : 
glandular ourisia 

Ouriaia macrocairpa : 
snowy mountain-foxglove 

Ouriaia maerophgUa : 
hue-o-Raukatauri 

alpine foxglove 
lazge-leav^ ourisia 
^mountain-foxgloye 
mountain primula 
Mount Sgmont primula 

Ouriaia modeeta : 
tiny ourisia 


Ouriaia prorepena : 

Petrie’s ourisia 

Ouriaia aeaaUifolia : 
hairy ourisia . 

Oxalia corniculaia : 

creeping yellow wood- 
sorrel 

homed oxalis 
wood-sorrel 
^yellow oxalis 

Oxalislactea ( magellanica ) : 
tutaekoahu 

Magellan’s oxalis 
sorrelwood 
*white oxalis 
white sorrel 
wood-sorrel 


Pachgdadon novae - se- 
landiae : 

New Zealand pachy- 
cladon 

Pachyategia (Olearia) 
inaignia ; 
mountain daisy 
remarkable olearia 
rook tree-daisy 
♦(rook daisy-tree) 

Paeaia (Pteris) acaberula : 
matata 
carpet fern 
hard fern 
lace fern 
lace-fern 
•rough bracken 
scented fern 
slender bracken 

Paratrophia Bankai : ^ 
coast milk-tree 

Paratrophia halerophyUa : 
ewekuri 
pukariao^ 
towai 
♦turepo 

Paratrophia tniorophylla : 
milk tree 
♦milk-tree 
milk-wood 
milkwood 

Paratrophia opaea 
♦large-leavM milk-tree 


* Name not now reoogntsed ; Included In 0. Unaata, 

* Name not maw recognised ; InoHided in P. opam, 

* Now liiotadee P. Btmkti, 
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Transaettofu. 


Parairophia Sfnithn : 
^Three Kings milk-tree 

Parietairia MUi$ : 
pellitory 

weak-stemmed parietaria 

Paraonaia capaularia : 
akakaikiore 
*akakiore 
kaikn 
kaiwhiria 
totoroene 

capsulate parsonsia 
rosy New Zealand jas- 
mine 

small-flowered New Zea- 
land jasmine 

Paraonaia eapavlaris var. 
rosea : 

pink Now Zealand jaa- 

minft 

*(pink akakiore) 

Paraonaia heUrophyUa : 
akakaikiore 
*kaihua 
kaiku 
kaiwhiria 
tawhiwhi 

New Zealand jasmine 
▼aried-leaved parsonsia 
*(Maori jasmine) 

Paapalum diatichum : 
*sea-eide millet 


Paapalum acrobthdahm : 
tarakoi 
*taranui 
tnhni 

ditch millet 
*(^toh-millet) 

Paaaiflora. 8ee Tatra- 
pathaaa. ^ 

Pelargonium auairale : 
kopata 
pnkupiika 

PeUaaa falcata : 
hodi-leayed black fern 

Pellaea rctundifolia ; 
tarawnra 

rotmd-leayed fem 


Pennaniia eorymboaa : 
hine-kaikomako 
kahikomako 
*kaikomako 
bridal treo 

corymbose pennantia 
*Maori fire 
ribbon-wood 
ribbonwood 
smntwood 

Pentachondra pumila : 
little mountain-heath 

Peperomia UrvUleana: 
i)*Urville*s peperomia 

Peraoonia torn : 
tnihimihi 
toro 
♦torn 

Phabalium nudum : 
’^airehau 
mairoire 

aromatic*]eaTed maireiie 
naked phebalium 

Phormium Colanaoi (Cooki- 
anum) 

korari-tuauru 

*wharariki 

hiUflax 
*hill.flax 
mountain flax 
mountain-flax 
New Zealand flax 

Phormium tenor : 

*harakeke 
harapere 
harareke 
kauhangaroa 
korari (seflower-stalk) 
kurawaka (■> seed-cap- 
sule) 

Varieties — 
aoanga (variegated) 
aohanga (vartegated) 
aorangi (striped) 
atemango 
ateraukawa 
atewheke 

awanga (variegated) 

hurahura-hika 

maomao 

oue 

parekoritawa (varie- 

^ted) 

paritaniwha 

pikoko 

potango 

rataroa 


Phormium tenax — oont. 
Varieties— coiU. 
rerehape 
rongo^nui 
rukutia 
taiore 

taldrikau (strong-fibred 
varieties) 

taneawai (bronzy foli- 
*ge) 

tapnto (strong-fibred 
varieties) 
taroa 

tihore (very strong 
fibre) 

tika (ordinary varieties) 
wharanui 

^'flax 
flax lily 
flax-lily 
hemp 
koraim 
native flax 
native homp 
New Zealand flax 
Ncw-Zealand flax 
New Zealand flax-plant 

♦(Maori flax) 

Phf/Uachne davigera : 
club-leaved phyllachne 

PhyUachne Colanaoi : 
Colenso’s phyllachne 
common phyllachne 

PhyUodadua alpinua : 
upine celery pine 
alpine celery-pine 
celery-leaved pine 
celery pine 
celery topped pine 
celery-topped pine 
mountain celery pine 
mountain celery-pine 
moimtain toatoa 
mountain-toatoa 
mountain totoa 
New Zealand hickory 
pitch pine 

♦(alpine toatoa) 

PhyUodadua glaucua : 

Honton 

celery-pine 

Phfdlodadua triohoman- 
oidaa: 
ahotea 
niko 

♦tanekaha 

tawaiwai 

toatoa 


' P. Coekkmum Is now teotndsd in P. Imunt. 
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Phylloeladua trichoman- 
oidM — cont. 
oelory-leaved pine 
oelery-pino 
celery-topped pine 
celery top pin© 

New Zealand pitch pine 
pitch pine 

PimeUa arenaria : 
aute-taranga 
*aute-tauranga 
toroheke 

^aand-pimolea 

PimeUa buxifalia : 
box -leaved pimelea 

PimeUa Utevigata. 8ee P. 
proMrata. 

PimeUa longifoUa : 
koromiko-taranga 
'^taranga 

long-leaved pimelea 
New Zealand daphne 
*(Maori daphne) 

PimeUa LifoUii : 

Lyall*8 pimelea 

PimeUa proetrata (laevi- 
gata ) : 

^pinatoro 

wharengarara 

common pimelea 
creeping pimelea 
native thyme 
smooth pimelea 
Strathmore weed (?) 

PimeUa virgaia : 
twiggy pimelea 

Piper exceUum. See MacfQ\ 
piper), 

PimnUa BrunonUma : 
‘^parapara 
puhaureroa 
puwhaoreroa 

bird-catcher 
bird-catcher plant 
bird catching plant 
*bird-catching-plant 

Pittoeporum OoUneoi : 
rantawhiri 

black mapau 
Colenao^s plttoaponim 
maple 


PiUoeporum comifolium : 
karo 

^tawhirikaro 

wharewhareatua 

cornel - leaved pitto- 
■porum 

perohing-kohiihn 
straggling pittosporum 

PiUoaporum craeaifolium : 
kaikaro 
•karo 
kihihi 

thick-leaved pittosporum 
turpentine tree 

PiUoeporum eugenioidee : 
kihihi 

*tarata 

black mapau 
citron 

eugenia-like pittosporum 
lemon matipo 
lemon-tree 
lemon wood 
lemon-wood 
^lemonwood 
maple 
mapu 

New Zealand oak 
turpentine 
turpentine tree 
white mapau 
white maple 

PiUoeporum FairchUdii : 
*Three Kings karo 

I PiUosporum Kirkii : 

I Kirk’s pittosporum 
I thick -leaved kohuhu 

PiUoeporum obcordalum . 
oohou-cohou 
obcordate-leaved pitto- 
sporum 

■mall-leaved kohuhu 

PiUoeporum Jtalphii : 
Ralph’s pittosporum 

PiUoeporum rigidum : 
shrubby pittosporum 
weeping-matipo 

PiUoeporum tenuifoUum : 
kaiWo 
*kohuhu 
kohukohu 
koihu 
kowhiwhi 
nutpauriki 
powhiii 
rautawhiri 


PiUoeporum tenuifoUum 
—cont. 
tawhiri 
tawhiwhi 

black birch 
black mapau 
[ black maple 
black mapou 

I buoket-of -water- wood 

I maple 

silver birch 
small-leaved tarata 
thin-leaved pittosporum 
turpentine tree 

I PiUoeporum tenuifoUum 
var. variegaia : 
silver matipo 
^(■ilvery kohuhu) 

I PiUoeporum umbeUatum : 
i *haekaro 

I 

I Plagwnihue betuUnue : 
houi 

I *manatu 
whauwhi 

I birch-like ribbon-wood 

I laoc-bark tree 

lacebark 

lowland ribbonwood 
ribbon tree 
ribbon-tree 
; ribbon wood 
I ribbon-wood 
ribbonwood 
South Island ribbon 
wood 

♦(lowland-ribbonwood ) 

Plagianthue chathamieve : 
^Chatham ribbonwood 

X PJagianthue cymoeue : 
hybrid ribbonwood 

' Plagianthue divaricatue : 
makaka 

salt-marsh ribbonwood 
shrubby ribbonwood 
wide - branched ribbon- 
wood 

Plaaianthua I^yattii 
alpine ribb<mwood 
lace bark 
laoe-bark 
lace bark tree 
mountain ribbonwood 
ribbon-scrub 
ribbon wood 
West Coast ribbonwood 
wild cherry 

Oeye lyeUii. 


^ Nmm not now rtoogniiwl ; tnclwled In 


SS^Tratw. 
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TrcmtaetioM. 


Planiago : 
pareranora 

PlanUtgo Brownii : 

Brown’s plantain 

Planiago HamiUonii : 
glossy plantain 

Planiago lanigora : 
plantain 

Planiago Baotdii : 
kopakopa 

common New Zealand 
plantain 

New Zealand plantain 
Raoul’s nlantain 
*(Maori plantain) 

Planiago apathniala : 
kauparerarera 

Pleurophyllum criniferum : 
hairy pleurophyllum 

Pleurophyllum epecioeum : 
handsome pleurophyllum 
*(goblet-a8ter) 

Poa aetctUarifolia : 
needle>leavod poa 

Poa ancepe : 

broad 'leaved poa 
nodding plumed poa 

Poa ancepe var. hrevievlmie : 
hard snort-stemmed poa 

Poa ancepa var. debilie : 
slender poa 

Poa ancepe var. deneiflora : 
dense-flowered poa 

Poa ancepe var. Ma : 
nodding plumed poa 

Poa AeUmi : 
soMhore poa 

Poa brevighmie : 
sfaort-glumed poa 

Poa caeepiioea : 
wi 

oornmon tuasook-grass 
silver-tussook 
tussao poa 
tussock 
tussock grass 
yellow tussock 
*(silvei*tussod[) 


Poa chaihamka : 

*bog-poa 

Poa poleneoi : 

^bliie tussock 
blue-tussook 
blue tussock-grass 
Colenso’s poa 

Poa exigua : 
little poa 

Poa fblioea : 

Auckland Islands poa^ 
large-flowered poa^ 
minute poa^ 

short-flowered meadow 
grass 

southern islands poa 
*tu8sock-grass 

Poa imbecUla : 
weak poa 

weak-stemmed poa 

Poa intermedia ( Coleneoi 
var. intermedia) : 
mountain tussock grass 
small tussao })oa 

Poa Kirkii : 

Kirk’s poa 

Poa Kirkii var. Mackayi : 
brown mountain poa 

Poa Lindeayi : 

brown-flowered poa 

Poa litoroea : 
poa-like fescue 

Poa novae-zealatidiae : 
large flowered poa 
large-flowered poa 

Poa pueUla : 
m&ute creeping poa 
slender poa 

Poa pygmaea : 
dwarf poa 

Poa edoropkyUa : 
white-flowered poa 

Poa unifiora : 
one-fliowered poa 

Poioearpue aeuiifijUue : 
acute-leaved totara 
shaip^leaved totsra 


Podocarpue dacrydioidee : 
kahika 
*kahikatea 

kaikatea (prob. kahika- 
tea) 

kapara the resin) 
katea 

koroi (s=s the fruit) 
mapara (es the heart- 
wood) 

daerydium - like podo- 
carpuB 
swamp pine 
white pine 
white-pine 
yellow pine 

Podfjcarpui ferrugineue : 
♦miro 
toromiro 

black pine 
black -pine 
rusty podooarpus 


Podocarpue HalHi : 
alpine totara 
^fuchsia-barked totara 
large-leaved totara 
thln-bark totara 
mountain-totara 
thin-barked totara 


Podocarpue nivalis : 
tauhinu 

alpine totara 
creeping totara 
mountain totara 
^mountain -totara 


Podocarpue epicatus : 
kai 

kakai (cu: the young 
form) 
mai 
'^'inatai 

black pine 
black-pine 
black rue 
black rue pine 
red pine 

spiked podooarpus 


Podocarpue totara : 
amoka 

mauri (« daric - coloured 
timlwr) 

^totara 

tuanui («* a variety) 


• Qlvsn as tluss vsHstles In BnolisiiaA'i In dteene Ue Grateee of Jfsw Mealani. 
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PodocarpUB totaro— oont. 
fir 

mahogany p^e 
mahogany>pine 
New iMaland mahogany 
pine 

New Zealand yew 
red pine 
totara pine 
totarro 

^Polygonum aviculare : 
makakaka 

Polygonum serruUUum : 
^tutunawai 

water peniioaria 

Polypodium BiUardieri ;* 
liound*8 tongue 
narrow-leaved polypody 
*houndc»-tongue 

Polypodium dictyofderis 
(Cunninghamti) : 
Cunningham’s polypody 

Polypodium diveraifolium ;* 
kowaowao 
*marataia 
paraharaha 
raumanga 

Billardier's polypody 
*olimbing potypiody 
olimbing-polyj^y 
common climbing poly- 
pody 

common climbing-poly- 

j 

common polypody 
narrow-loavw polypody 

Poiypodium grammUidiB ; 
saw-edged polypody 

Polypodium novae-mdmnd- 
ioe; 

giant polypody 

Polypodium pumUum : 
dwarf polypody 

Poiypodium putMaium 
(Dryopteris puMlata) : 
mcddmmd 

scented polypody 
frsgrant-fem 

Poiypodium. See eleo 
DryopiuriB, 


PolyBlichum : 
shield fern 
*(Bhield-fem) 

PolyBlichum acuUalum 
puniu 

PoluHichum oidiantiforme : 
cmnbing shield fern 
thick-leaved shield fern 
thick-leaved shield-fem 

PolyBlichum ariBlalum : * 
awned shield fern 

PolyBlichum cyBMlegium : 
alpine fern 
alpine shield lem 
alpine shield-fem 
Egmont fern 
snow shield fern 

PolyBlichum ocvlodum 
long-stalked shield fern 
spotted shield fern 
*(argus shield-fem) 

PolyBlichum Riohardi 
pikopiko 
*pipiko 
tutoke 

black shield fern 
black shield-fem 
hard shield-fern 
Richards’ shield fern 

PolyBlichum vBBlilum 
I^okly' shield fern 
pHokly shield-fem 

PolyBlichum dendroidcB : 
tree-moss 

PomadorriB apolala : 
nonokia 
*tainui 

ti mi 

PomadorriB EdgorUyi : 
kumarahou 

PomadorriB rXliplioa : 
kumarahou 
l^papa 

dwarf tainui 

ell^oal-leaved poma- 
derris 

yellow tainui 


I PomaderriB phyUearfolia : 
taihinu 
*tauhinu 

I cotton wood 
I heath -like pomaderris 
heath-Uke tainui 
phylioa - leaved poma- 
derris 

Polamogeton : 
pond-weed 
*pondweed 

Polamogeton ChcBsemanii : 
*manihi 
rerewai 

Oheeseman’s pond- weed 
cpmmon New Zealand 
pondweod 
common pond -weed 
*(Maori pondweed) 

Polamogeton natane : 
manihi 
♦rerewai 

pond weed 
pond-weed 

Polamogeton ^ygonifoliuB : 
persioaria-leaved pond- 
weed 

PotentiUa anBerina : 
silver-weed 

PotentiUa anBerina var. 
anBerinoideB : 
♦kowhaikura 
♦silverweed 

Pratia anguUxta : 
♦panakenake 

common pratia 
creeping pratia 
oreeping-pratia 

Pratia artmria : 
big-fruited pratia 

pBBudopanax chathamioum : 
hoho (prob, hoohou) 

♦Chatham lanoewood 

pBeiudopimax croBBifolium : 
hohoeka 
♦horoeka 
koeka 
kokoeka 


‘ Hams not now rsoognlssd ; Inoludsd in P. dteereifeUum. 

* Kow tndndst slso P. B^erdieri, 

*lfams not now leeognised ; Inoludsd In P, eulUim. 

* Nsms net now rssognissd ; Indudsd In P. MtBhardi, 

* Baaam not now rsoopnisod; tooliided In P. PMmoH. 

* Kow inoladss also P. erMsfiMi and P. swtiaiiiiw. 

* Kow inolttdM aim P. BaOcBium. 
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TranaactionB^ 


Pseufiopanax cras/iifolium — 
oont. 
ohoekft 

tara>a-Maui (a trifoliate 
variety) 

fish-lx)ne tree 
grass tree 
grass-tree 
ivy tree 
lanoe-wood 
*ianoewood 

thiok-leaved lancewood 
umbrella tree 

Pseudopanax discolor ; 
bronze panaz 

Pseudopanax ferox : 
savage lancewood 
•toothed lancewood 
toothed-leaved lancewood 

Pseudopanax Lessonii : 
houmapara 
•houpora 
houparapara 
oho 

parapara 

whauwhau 

northern lancewood 
shore panaz 

Pseudopanax lineaire ; 
mountain lancewood 
true lancewood 

Pieridium escvdenium 
(Pteris aquilina 
var. esctdenla) : 
aruhe the rhizome) 
kakidca (=» the stem) 
koeata ( »» the young 
shoots) 

komeke («= the rhizome 
prepaid for eating) 
mahunu («» the young 
shoots) 
manehtt 

make (« the rhizome) 
moha^ (n the rhizome) 
moheke («» the rhizome) 
monehtt (■■ the young 
shoots) 

motabaxiga (» the rhi- 
zome) 

pakakohi (» the rhizome) 
parara (■■ the rhizome) 
rahurahtt 
•rauaruhe 
rarahu 
rarauhe 

renga the rhizome) 
roi («> the rhizome) 

takaka 


Pteridium esculentum — 
oont. 
bracken 
bracken fern 
•bracken-fern 
brake 
brown fern 
common bracken 
common English bracken 
common fern 
fern 

Pteris comans : 
scarce bracken 

Pteris incisa. See Histio- 
pteris. 

Pteris maciUnta : 
thin bracken 

IHeris scaberula. Set) 
Paesia, 


Pteris tremvla ; 
tarawera 
turawera 

scented fern 
scented-fern 
stinking fern 
Btinking-fem 
•tremblhig bracken 

Pterostylis Banksii : 
•tutukiwi 

Banks* pterostylis 
common hooded orchid 
hooded orchid 
•(elfs-hood) 

Pterostylis graminea : 
grass-like hooded orchid 
narrow-leaved hooded 
orchid 


Quintinia aeutifdia : 
mountain-tawheowheo 
•(mountain-lilac) 

Quifiiiwia serrata : 
kumarahou 
•tawhewbeo 

native lilac 
New Zealand Ulac 
white birch 
serrated quintinia 
•(Maori Ulao) 


^Radicula Nasturtium 
aquaticum ( N, officii 
nale) : 
kowhitiwhiti 
water-cress 

Radicula Nasturtium pa- 
lustre : 

•hanea 

panapana 

poniu 

marsh cress 
small-leafod cress 

RadiciUa Nasturtium (Car- 
damine) stylosum : 
•matangoa 

Ranunculus ; 
crowfoot 

Ranuculus acaidis ; 

• sh ore-buttercup 

Ranunculus Buchanani : 
cut-leaved alpino butter- 
cup 

white out-leaved alpine 
buttercup 

Ranunculus rrUhmifoliua : 
samphire-leaved ranun- 
culus 

•(shinglo-slip buttercup) 

Ranunculus Oodleyanus : 
Godley’s buttercup 
yellow alpine buttercup 
yellow mountain lilv 
•(yellow mountain-lily) 

Ranunetdus gracUipes : 
slender alpine buttercup 

Ranunoulus Haastii : 
fleshy-leaved buttercup 
Haast’s ranunculus 

Ranunculus hirtus : 
kopukapuka 
•maruru 

common New Zealand 
buttercup 

Ranunculus insignia : 
•korikori 

hairy alpine buttercup 
mountain-buttercup 

Ranunculus Kirbii : 
Stewart Island butteroup 
•(Stewart buttoreup) 
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Ranuncvlwt lappaceus • 
buttw cup 
buttercup 

Ranunculus lobtdaius : 

New Zealand Kaikoura 
hutterciup 

*( Kaikoura buttercup) 

Ranunculus LyaUii : 
giant white buttercup 
i^yall’s ranunculus 
mountain lily 
^raountaindily 
Mount Cook lily 
rockwood lily 
shepherd’s lily 
water lily 
wdiite buttercup 

Rajinnrvlus nuacropus : 
♦raoriki 

*Hwamp-biittorcup 

Ranunculus muUiseapus : 
grassland buttercup 
*gras8land'buttercup 

Rannncidus nitncola : 
♦Kgmont buttercup 
Mount Kgmont buttercup 
golden-yellow Mount Kg- 
mont butticrcup 
mountain yellow butter- 
cup 

Ranunculus rivularis : 
raoriki 
waoriki 

swamp-buttercup 

•watar-buttercup 

Ranunculus sericophyllus : 
silky alpine buttercup 

Raoulia australis : 
common rooulia 
patch-plant 
silvery raoulia 

RanuRa hryo^ies 

small vegetable-sheep 

Raoulia sximia . 

common vegetable-sheep 
eKtaraordinary raoulia 
vegetable sheep 
vegetable-dieep 

RaouUaphbra: 
glabrous raoulia 

Raoulia Ooueni : 

Stewart f dand vegetable- 
sheep 


Raoulia grandi^ora : 
large-flowered raoulia 

Raoulia Uaastii : 
green raoulia 
Haast’s raoulia 

I Raoulia ItUescctts : 

I native acabweed 
scabwced 

Raoulia mammiUans : 
breasted raoulia 
New Zealand pincushion 
vegetable sheep 

Raoulia ruhra : 
green vegetable-sheep 

Raoulia suhscricea : 
turfy raoulia 

Raoulia Unuicaulis : 
tutahima 

mat-raoulia 

Rapanea. See SuUonia. 

Hhabdothamnus Solandri .* 
kaikaiatua 
matata 
♦taurepo 
waiuatua 

native arbutilon 
native bignonia 
Solandor’s rhabdotham 
nus 

Maori arbutilon) 

Rhipogonum scandens : 
akapirita 
akapita 
kakareao 
kakarewao 
*kareao 
karewao 
kekereao 

kotau (— young shoot) 

pirita 

taiore 

black vine 
bush sarsaparilla 
climbing lily 
climbing rhipogonum 
hartwhan 
karowan 

native sarsaparilla 
supple jack 
supple-jack 
* supplejack 
supple jack vine 
yam-oreeper 


Rhopalostylis OhMsemanii : 
Kermadec nikau 

Rkopalostfflis (Artca) 
aapida : 
kaihuia 
miko 
miika 
munga 
*nikau 

cabbage palm 

cabbage tree 

oabba^-tree 

lorn-palm 

New Zealand palm 

nika-palm 

nikau palm 

nikau-palm 

palm 

savory palm-tree 

Rubus australis : 
tarakeke 
taramoa 
•tataramoa 
tataramoa-turuhunga 

bramble 

briar 

bush lawyer 
♦bush -lawyer 
bushlawyer 
Captain Cook’s ropes 
lawyer 

native bramble 
New Zealand bramble 
southern bramble 
wait-a-bit 
wild Irishman 

Rubus cissiMes : 
bush-lawyer 
ivy-like bramble 
leafless lawyer 
yellow-prioKlod lawyer 
♦(yellow-piiokle) 

Rubus jmtvus : 
creeping-lawyer 
small bramble 

Rubus srhmidslioides : 
bush-lawyer 
rose-leaved lawyer 
achmidelia-like bramble * 
♦swamp-lawyer 

Rubus sohmidrlioidss var. 
cdtoralus : 

white-leaved lawyer 

Rubus suhpaupsiralus : 
narrow-leaved lawyer 
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Tfanaactiona, 


EufMx flexvosuB : 
♦runa 

New Zealand dook 
tortuous dook 
*(Maori dook) 

Rumex neffleetua : 
eea-ahore dook 
*ahore-dook 


Rvppia maritima : 
taaael pondweed 
*(ta8flel-pondweed ) 


Sdltcornia australis : 
Australian glasswort 
glasswort 
Indian salioomia 
marsh-samphire 
samphire 

southern glasswort 
*(au8tral glasswort) 

Salsola australis : 
southern salsola 
^(austral saltwort) 

Salsola Kali i 
*prickly saltwort 

Samolus repens : 
*maakoako 

Samolus repens var. pro- 
cumbens : 

New Zealand water- 
pimpernel 
primrose 
wild thyme 

southern water-pimpernel 
•(Maori water-pimpernel) 

Samolus liUoralis : 
sea-side samolus 

Seh^jlera digUata : 
kolii 
kotete 
patate 
•pate 
patete 

•five-finger 
' five finms 
native ng 
New Zealand fig 
pipewood 
snotty gob 
wliite iMX)d 


Schisaea australis : 
dwarf oomb fern 
•(dwarf comb-fern) 

Schizasa bifida : 
forked comb fern 
•(forked oomb-fem) 

Schizasa diehotoma : 
broad oomb fern 
kauri fern 
•(kauri-fern) 

Schizasa fistulosa : 
rush fern 
•rush-fern 
slonder oomb fern 
slender comb-fern 

Schoenus pauciflorus : 
bog rush 
false snow-grass 

Scirpus americanus : 
•three-square 

Scirpus antareticus : 
antarctic olub-rush 

Scirpus aucklandicus : 
Auckland Island cltib- 
ru4i 

Scirpus cemuus : 
drooping olub-rush 
nodmng chib-rush 

Scirpus frondosus. See 
Desniodchoenus spiralis. 

Scirpus inundatus : 
swamp olub-rush 
water olub-rush 


Scirpus laeustris : 
kapungawha 
•kopupu 
kopupungawha 
kuwawa 
papao 
wawa 

great bulruifii 

Scirpus marUimus 
kuknraho 
•rlriwmka 

olub rush 
punia-geass 


^ Maas not now isoqnlssd i hraliidsd ta 
Mow taihrila also S. mgriumus. 


Scirpus nodosus : 
wiwi 

common olub-rush 
stiff bulrush 
stiff olub-rush 


Scirpus robustus : ^ 
salt-marsh bulrush 
•sea club-rush 


Scirpus sukatus Thouars 
var. dislignuUosa : 
proliferous olub-rush 


Scleranthus biflorus : 
kohukohu 
•naereere 

common soleranth 
cushion plant 


Selliera radicans : 
raumangu 
rekoreko 
•remuremu 

creeping selliera 
oreeping-selliera 
rooting selliera 


Senecio : 
alpine marigold 
shrub-groundsel 

Senecio Banksii : 

East Cape groundsel 


Senecio bellidioides : 
common mountain • 
groundsel 

common New Zealand 
groundsel 
•(Maori groundsel) 

Senecio BidwiUii : 

Bidweirs shrubby 
groundsel 

Senecio daeagnifoliue : 
brown backs 
common mountain 
shrubby groundsel 
•(brown-baolu) 

Senecio Heclori : 
daoidnous tree-groundsel 


Senecio Huntii : 
•rautini 
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JSenecio Kirhii : 
kohurangi 
kokohurangi 
komingiroa 
orooro 
*tapairu 

daii^ shrub 
foro^-groundsol 
forest tree-groundsel 
Kirk's groundsel 
shrubby forest-groundsel 

JSenecio kUifolius : 
puhaureroa 
♦puwhaureroa 

JSenecio lautus : 
coast groundsel 
coast-groundsel 
elegant senecio 
♦shore-gronndsel 

Senecio Lyollii : 

Lyairs groundsel 
♦wnite marigold 

Senerio Monroi : 
rock shnib-groundscl 

Senecio perdicioides : 
^raukumara 
puarangitoto 

shrubby groundsel 

Senecio rotundifoline : 
♦puhcretaiko 
puwharetaiko 

*]eather-leaf 
leathern leaf 
mutton bird scrub 
mut«ton-bird scrub 
mutton-bird shrub 
round-leaved shrubby 
groundsel 

Senecio eaxifragoidee : 

Port Hills groundsel 
♦yellow rook-daisy 

Seneeio aciadophihie : 
climbing dai^y 
climbing-groundsel 
mutton-b&d scrub 

Smteeio ecor wn eiroidee : 
great white groundsel 
mcfuntain marmorite 
♦•nxmr-groundsel 


I Senecio Stewariiae : 

Stewart Island shrubby 
groundsel 

Stewart Island tree - 
groundsel 

♦(Stewart tree-groundsel) 

Sicyoe angvlafus. See S. 
aiLetr^ia, footnote. 

Sicyoe auatndis 
mawhai 

Australian gourd 
climbing-gourd 
southern sioyos 
I ♦(climbing gourd) 

I SideroxyUm coakUum. Soo 
S, nom^zealandicvm, 
footnote. 

Sideroxylon novo - zelandi- 
cum : ^ 
orewa 
pou 

♦tawapou 
New Zealand olive 

Siegeeheckia acvleatum : 
puniu 

Siegesbeckia orienUtlie : 
•punawaru 

Siphonidium hngidorum : 
slender - flowered eye- 
bright 

Solanum avievlare : 
hereto (» ripe fruit) 
kahoho (» the fruit) 
kohoho 
peoi 
popopo 

. poporo 
♦poroporo 
poroporotanguni 

borra borra 

bul-a-bul 

bul-bul 

bulli-buU 

bulli bull! 

bulli-buUi 

buUibuili 

buUybuU " 

common solanum 

out-leaved nightshade 

potato plant 

Saktnum avievlare var. 
albijlora : 
white poroporo 


Solanum nigrum : 
poroporo-raupeti 
♦raupoti 
remuroa 

Hack nightshade 
dwarf New Zealand 
nightshade 
nightshade 

I^Solanum tuberoaum : 
♦hiwai 
kapana 
maketau 
I>arareka 
parete 
riwai 
tiawa 

Cultivated varieties — 
hingougi 
huamango 
kotipo 
papaka 
pau 
piho 

raparaparuru 
rape 
rokeroke 
ropi 
taeaka 
taewa 
tatairongo 
uwhi 
waenini 

! 

I "fSonchua asper : 

kautara 
I rauroroa 
I taweke 
wekewoke 

♦sow-thistle 

Sonchus grandifcliua : 
Chatham Island sow- 
thistle 

great sow-thistle 
great sowthistle 

Sonchus UUoralis : 
coastal sow-thistle 
coastal sowthistle 
fleshy-leaved sow-thistle 
rook sow-thistle 

fSoncktis oleraceve : 
pororua 
puwha 
♦rauriki 

sow-thistle 

Sothora ehaihamica : 
♦Chatham kowhai 
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Sophora grandiflora : 
kowhai 

large-flowered kowhai 
New Zealand aoaoia 
New Zealand laburnum 

Sophora micfophyUa : 
kowhai 

common kowhai 
goi 

New Zealand laburnum 
small-leaved kowhai 
yellow olianthus 

Sophora prosiraia : 
dwarf kowhai 
prostrate kowhai 

Sophora tetraptrra ^ 

(part ^ Kdwarditia) 

houma 

♦kowhai 

kowhai-taopa (= droop- 
ing variety) 

kowhai-tauiti (a variety) 

ghoa 

ghoai 

goa 

goai 

gohi 

goi 

gowai 

gowhai 

kohai 

kowai 

kowhia 

locust tree 

locust-tree 

native laburnum 

native mimosa 

Now Zealand laburnum 

yellow kowhai 

yellow parrot’s bill 

Sparganium antipodum : 
♦maru 

Sparganium subglobosum : 
creeping New Zealand 
burr-reed 

New Zealand burr-reed 
simple bur-reed 
♦(Idaori burr-reed) 

Spergvlaria media : 
salt-marsh sand-spnrr^ 

Sphagnum : 

*bog-moss 
swamp moss 
sphagnum moss 


Spinifex hiraviue : 
kowhangatara 
♦puarere 
raumoa 
turikakoa 
wawatai 

♦rolling-grass 
silveiy sand-grass 
spiny rolling grass 
spiny rolling-grass 

Stetlaria decipiem var. an- 
guatata : 

♦Antipodes chick weed 

Siellaria graciUnta : 

New Zealand chiokweed 
♦(Maori chiokweed) 

SUUaria media : 

I kohukohu 

SteUaria par vi flora : 
small-flowered chiokweed 
stitch wort 

SteUaria Roughii ; 

Hough’s chick wood 

StiVtocarpa T.yaUii : 
punui 

Lyall’s stilbocar^ia 
Stewart Island stilbo- 
oarpa 

Stilhoearpa palaria : 
puniu 
punui 

polar stilbooarpa 
sacrie 

*( Dundonald-herh ) 

Siipa nrundinacea : 
hunangamoho 

Now Zealand wind grass 

Styphdia. See Cyathode/t. 

Suaeia maritima - 
♦sea-blite 

SuUonia auatraluf (Rapa- 
n&a (Myrmne) UrviUei) : 
♦mapau 
mapou 
mataira 
matfpou 
tapau 
takapou 
tipau 


SuUonia auetraiie — coni, 
black mapou 
D’Urville's rapanoa 
maple 
mappo 
rod birch 
red-birch 
rod mapau 
rod maple 
I red-maplo 
I rod matipo 

Suttonki chathamica : 
Chatham Island matipo 

♦(Chatham matipo) 

SuUonia Coxii : 

♦swamp-matipo 

SuUonia divaricaia : 

I divaricate suttonia 
I ♦wiMiping matipo 
weeping- matipo 
wiry matipo 

j SuUonia (Rapanea) rnon- 
I tana : 

I weeping tree 

Suttonia nummvlaria . 

♦creeping matipo 
crooping-mntipo 

SuUonia (Rapanea) enli- 
cina : 

•toro 

long loaf matipou 
long-leaved matipo 
willow-loaved rapam^a 


I Taraxacum mageUanicum : 
j New Zealand dandelion 
I ♦(Maori dandelion) 

Tefragonia erpanaa : 
kokihi 
7 panamata 
7 paraihia 
♦rengamutu 
rengarenga 
tutaeikamoana 

native ice-plant 
New Zealand spinach 
spinach 

summer spinach 
♦(Maori spinach) 


* Sophora IHtapUra should perhaps be divided into tliree species of Bdwardna, but Is left here to 
save confusion. Dr. L. (*ocka]me puts the whole of Sophora Into Sdwardeia, but sdmltB It Is a matter 
of opinion. 
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Tetragonia trigyna : 
kokihi 

beach epinach 
climbing New Zealand 
epinaoh 
ioe>plant 
'^(beach-spinach) 

Tetrapathata tetrandra ( aus- 
tralis ) ( Pasaiflof a 
tetrandra) : 
aka 

akakaiku 

akakaikuku 

akakaimanu 

akakohia 

akakuku^ 

kahia 

kaimanu 

kohe 

♦kohia 

kupapa 

ponuchue 

popohue 

pnwhiwhi 

native paaaion-flowei 
native {MUtsion-vine 
New Zealand 
^laiwion- flower 
New Zealand 
passionflower 
oranp(e berry 
passion flower 
pasfiion-flower 
tetrandrous pnssion • 
flower 

♦(Maori passion* tlowei) 

Thdgmitra longi folia : 
♦maiknku 

common thelymitra 
long-leaved tbelymitin 

Thelymitra pulcheUa : 
♦maikaika 

Thelymitra uniflora : 

blue thelymitra 
♦(blue maikuku) 

Todea barbara : 
hard todea 
king fom 

Todea superba. See Lspto- 
pteris superba. 

Triehomanes .* 
bristle ferns 

Triehomants CdUnsci : 
CcHoJimfe bristle fern 


Trichomanes elongatum : 
black bristle fern 
bristle-fern 
stiff bristle fern 

7 richomanes humile : 
drooping briKtle fern 
humole-fern 

Trichomanes Lyallii : 
Lyairs bristle fern 
Lyairs bristle-forn 

7'richomanes rsniforme : 
konehu 
kopakopa 
♦raurenga 

kidney fern 
♦kidney-fem 
kidney-leaf bristle fern 

Trichomanes Hrictum . 
stiff bristle fern 

Trichomanes venoaum . 
veined ftlmy-fem 
veined bristle fern 
veined bristle-fern 

Trighchin striatum var. 
fill folium : 
southern arrow-gross 
♦three-ribbed arrow-grass* 

Triglochin triandrum : 
arrow grass 

Trindia sxigua : 

tew-flowered oat gras^ 

* in ou ntain- twitch 

Trisetum antarcticum : 
native oat grass 
shining oat grass 
shining oat-grass 

Trisetum suhspicatum : 
spiked oat grass 

Trisetum Toungii : 

Young’s oat-grass 

Tupeia antarctica : 
kohuorangi 
pirinoa 
♦pirita 
tapia 

antarotio mistletoe 
antarotio tupeia 
♦green mistletoe 


I Tyndaridea anomala : 
kohuwai 

Typha angustifalia : 
hune (s= feathery seeds) 
karito 
koare 

koareare (^ rhizome) 
konehu-raupo (= pollen) 
kopupungawha 
koroirei (^ rhizome) 
korito ( = young shoots) 
kouka (~ rhizome) 
ngawha 

pungapunga (^ pollen) 
♦raupo 

bulnish 
buUrush 
oat’s tail 
flag 

large bulrush 
marsh reed 
I reed mace 

rushes (ra-poo) 


Uncinia : 
matau 

♦hooked sedge 

Tlncinia australia See V, 
uncinata : 

Uncinia caeapitosa : 
narrow-leaved uncinia 

U ncinia compacta ; 
mountain uncinia 

Uncinia filiformis : 
slender uncinia 

Uncinia leptostachya : 
matauririki 

tall uncinia 

Uncinia pedicsUala : 
Stewart Island uncinia 
♦(Stewart uncinia) 

U ncinia rigida : 
stiff uncinia 

U ncinia riparia : 
matauririki 

leafy uncinia 

U ncinia rubra : 
red uncinia 

Uncinia uncinata ; ^ 

♦kamu 

matau-a-Maui 
broad-leaved uncinia 


> Abbrsvlatloii of akakaikuku <" food-viiis of the pigeon**). 
* Kow inoluiies alto U. austmlia. 
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UHica australis ; 
*taraonga 
taraongaonga 
■ubantarotio nettle 
*(AntipodoB nettle) 

Uriicaferox : 

*ongaonga 

taraonga 

taraongaonga 

bush-nettle 
fierce nettle 
nettle 
nettle tree 
shrubby nettle 
tree nettle 
♦tree-nettle 
true nettle 

Urtica incisa : 
ongaonga 

♦dwarf nettle 
forest-nettle 
ground nettle 
nettle 

Usnea barbaia ; 
♦angiangi 

THricularta monanihos : 
bladder-wort 
bladderwort 
common bladder-wort 
♦(purple bladderwort) 

UtricuJaria protrusa : 

bladderwort 
♦(floating bladderwort) 


Feronira. See Hebe for 
all except the three 
following. 

Veronica caJtarracUu : 
waterfall veronica 
♦(waterfall-koromiko) 

Veronica Hooheriana : 
Hooker*B veronica 

Veronica epaibulata : 
♦sooria-koromiko 
snowy veronica 

Viola Cunninghamii : 
common New Zealand 
violet 

Cunningham’s violet 
native violet 
New Zealand violet 
violet 

♦(liaori vidlet) 


ViciaftlieauUe: 
native violet 
♦slender violet 
thread-like violet 
violet 

Viola fiUcaulie var. Hydro- 
cAyloidee: 
♦water-penny violet 

Vioda LyaUii : 
haka 

white violet 

Viecum Lindsay i : 
Lindsay's mistletoe 

Viecum ealioomioidee : 
salicomia-like mistletoe 

Vitexlucene: 

kauere 

♦puriri 

boradi 

iron wood 

New Zealand oak 

New Zealand teak 

puredi 

puridi 

teak 


Wahlenbergia MaUheweii r 
bell-flower 

Wdnmannia raeemoea : 
♦kamahi 
tawhero 
towai 

blaok birch 
brown birch 
karmai 

racemose weinmannia 
red birch 
rod-birch 
white birch 

If etnmanniia eUvicola : 
♦tawhero 
towai 

forest-loving weinmannia- 

Wintera (Drimye)tixillaris : 
♦horopito 

matou ( » the fruit) 
puhikawa 

axil-flowered drimys 
Maori pain-killer 
nutmeg tree 
pepper tree 
♦pepper-tree 
peppertree 
pepper-wood 


ViUadinia auetralie ; 
southern vittadinia 


Wahkfibergia albomargin- 
Ota: 
blue bell 
blue-bell 
bluebell 

native blue bell 
New Zealand blue bell 
New Zealand blue-bell 
New Zealand bluebell 
♦(Maori bluebell) 

Wahlenbergia oartUaginea : 
♦rook-bluebell 


Wintera (Drimye) oohrala r 
♦oramarama 
ramarama 

blotohod-loaved popper-^ 
tree 

false native pepper 
pepper tree 
pepTOr-tree 
red-blotobed horopito 
♦red horopito 


fZsa Maya : 
kanga 
kop^paki 
parate 

maize 


Wahlenbergia graeUie : 
♦rimuroa 


bell-flower 
blue beU 
blue-bell 
bluebell 

graceful blue-bell 
hue bell 
native harebell 
New Zealand bluebell 
slender blue-beli 
slender bluebdl 


Zoeterai 
♦sea- wrack 

Zoetera nana 
♦rimurehia 

eel-grass 
♦grass- wrack 
sea-grass 

Zoetera taemaniea r 

♦sea-grass 
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Detenuinatioii of Word -rhythm. 

By H. D. Broadhbad, Litt.D., Canterbury College. 

[Read before the Canterbury Philoeophical Instituie, 6th November, 1924 ; received 
by Editor, 3 tat December, 1924 ; iaaued aeparaUsly, Slat May, 1926,] 


In my work on Latin Prose Rhythm I have endeavoured to establish ( 1 ) that 
words have an inherent rh3rthm, and ( 2 ) that in Latin this inherent rhythm 
is enforced by a stress accent. What I wish to do in this paper is to explain 
briefly the psychological foundations of my theory, and to support my 
general contention % particular illustrations taken from the classical 
languages. 

It is necessary first to point out the hazy notion that generally exists 
as to what rhytW in language really is. Many suppose that rhythm is 
to be found chiefly, if not exclusively, in poetry ; to speak of rhythm in 
prose seems to them absurd. Others admit the existence of prose-rhythm, 
but believe that when it occurs it approximates very closely to the regularly- 
recurrent rh3rthm8 of verse. Such misconceptions are widely prevalent, and 
show the need of a treiitment that will get to the very roots of the matter. 
Far from believing that prose-rhythm can be understood in the light of 
verse technique, I am persuaded that the converse is true-— the rhythms 
of verse can be properly understood only if we first grasp the rhythms 
of prose. 

It will be convenient here to answer a question that the reader is 
doubtless asking : What exactly is the difference between rhythm and 
metre ? Rhythm is an ordered succession of syllables grouped into units ; 
but it is important to note that the grouping may be (a) natural, or 
(h) artificial. The natural grouping is found in normal prose utterance, and 
to a certain extent in verse ; but frequently, especially in melic verse, the 
syllables are grouped in a way that would be impossible in natural speech. 
When this happens there is no distinction between the rhythm and the 
metre ; for to read such passages as prose would be to destroy the rhythm 
intended by the poet. They must either be sung to music or be recited 
with plasma.” But there are cases in which the metrical unit is not 
always the same as the rhythmical unit — viz., when a certain sequence of 
long and short syllables is preserved along with the natural pronunciation of 
the words. This happens in the iambic trimeter. Two lines quantitatively 
identical may contain quite different rhythms. Rhythm is produced by 
the subjective process of grouping syllables ; metre is the term for a purely 
objective description of syllabic groups that may or may not correspond 
to a live reality. If they do not correspond, the real units are those of. 
natural speech, and the metrical feet are convenient simply to describe 
the minimum that lines, rh3rthmioally different, have in common. It is the 
same with English. Take a ” regular ” line from Milton’s or Shakespeare’s 
blank verse—- i.ci, one containing ten syllables. These the metrician 
divides into five ”feet,” which, provided the accent falls on the second 
syllable, are strangely termed ” accentual iamln.” But in very many 
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lines we find more syllables than ten and fewer accents than five, and^ 
since rhythm in English verse depends largely on accent, this “ metrical 
description is often utterly inadequate for conveying any idea of the varied 
rhythms of different lines. Thus, in the line “ Antonio, gratify this 
gentleman’’ (“Merchant of Venice,” iv, 1, 400), there arc only three 
accents, and its rh 3 rthm is quite different from that found in “ we all expect 
a gentle answer, Jew ” (ibid., 34). 

Again, if the accent falls on the first syllable of the so-called “ foot ” — 
“ Bring me the fairest creature northward born,” the first (metrical) 
foot is not an “accentual iambus,” but an “accentual trochee.” In 
reality, the first rhythmical group is “ Bring me the,” and the whole line 
is in descending rhythm. It is time we gave up the futile system that 
has so long been in vogue, and recognized that rhythm cannot be conveyed 
by the artificial dissection of a line into so many “ feet,” that very often 
exist only for the eye. Such “ paper rhythm ” is divorced from reality. 
Rhythm, in prose and non-melic verse, is produced by the natural groupings 
of syllables as we hear them formed in ordinary speech. 

Now, to confine our attention to the classical languages, most writers 
on the rhythms of classical verse and prose agree in believing that rhythm 
is simply a matter of long and short syllables. If we take a phrase the words 
of which are united into one rhythmical series, the only way (on this 
assumption) to describe the rhythm would be to write down the long and 
short syllables in order. To attempt to find “ feet ” on the basis of mere 
quantity is, as Laurand shows (h'Uulcs sur le Style do Ciciron, p. 138), a 
hopeless task you can find whatever “feet” you please. In verse the 
division by feet is easy, because the sequence of longs and shorts is pretty 
regular, or at least subject to well-defined variations. In prose, on the 
other hand, the feet are, in Cicero’s words, ''quasi inixti eX confusL'* 
Laurand feels that the mixture and confusion is such that there emerges 
only the "regie negative d'eviter les vers eX les parties de vers" It is true 
that at the end of a sentence or phrase certain sequences are particularly 
common ; but, even so, alternative scansions are possible. 

This extraordinary view implies that words are really amorphous 
agglomerations of syllables, which make us sensible of a pervading rhythm, 
but refuse to be dissected or split up into groups. Can anything show 
more clearly how little the real nature of rhythm in language is generally 
understood ? How can a mere succession of syllables of itself constitute 
rh 3 rthm ? Professor Sir4n says (Essentials in Art, p. 11) : “ Rhythm is 
essentially distinct from mere mechanical repetition. It indicates a rising 
or falling of certain units, and reveals thereby direction or intention. 
Rhythm may be even or uneven. In the former case the units follow one 
another at similar intervals ; in the latter case the intervals arc unequal.” 

An important point to recognize is that without units rhythm cannot 
exist ; it is ** artistically controlled movement,” the “ guiding principle in 
creation ” (op. cU., pp. 11, 14). “ It is a universal law,” writes Qoodell 
(Chapters on Greek Metric, p. 65), that man is a creature who rhythmizes 
. . . every kind of action that admits of it.” So in speech ‘ there 

must be a ra(i 9 , an arrangement pf times inter se" (op. cit, p. 61). This 
arrangement or grouping is necessitated by the irresistible rh}r^miziug 
impulse in man. In the case of English and German it is clear that the 
rh;^hmioal units are determined^ mi^y by accent, though the syllables 
composing a unit may exhibit infinite variations of quantity. In the case 
of the Clascal languages, investigators have been mostly content with 



Broadh£AD.<- i)e^Htna^fon of Word-rhythm, 


717 


counting up syllables, and have regarded the rhythm as objectively existent 
on the printed page, oblivious to the fact that it is only with the subjective 
process of grouping the sjllables that rhythm can be said to emerge. 

In any polysyllabic word there must be a grouping of the syllables ; 
the word has an “inherent rhythm,” for we surely cannot sup})ose that 
the same word is rhythmized now in one vray, now in another. 

Let me now summarize the psychological principles on which my 
theory is based : — 

(1.) The rhythmizing impulse in man affects speech just as much as 
any physical movement ; syllables cannot, even in the niost artless speech, 
follow one another without being grouped in some way by the speaker. 

(2.) This rhythmizing impulse causes us to group even mechanically 
produced sounds (p.g,, the ticking of a clock, the stroke of an engine, &c.), 
though the sounds are qualitatively identical and occupy precisely the 
same time and occur at equal intervals. 

(3.) Where some difference in time or quality is introduced, the grouping 
is forced upon the pendpient. The natural tendency to rh 3 rthmize is now 
assisted and enforced by objectively existent distinctions of time or quality : 
e,g., if alternate taps are louder than the others, there will be a groufring 
by twos (or by fours, eights, kc,, according to the rapidity of succession : 
in the case of such a larger group we are still conscious of the subordinate 
groups that compose it). Or, if the alternate taps are slightly longer in 
time, the same groupings will still be produced. (It is worth noting that 
psychological experiment has shown that a quantitative difference of a few 
thousandths oi a second is sufficient to cause a grouping). 

These are facts beyond dispute, and there is no reason to suppose that 
the tendency to rhythmize was different in the men of 2,400 years ago from 
wliat it is in the men of to-day. Two thousand years is but a fraction 
of the time covered by the evolution of mankind, and such rhythmical 
tendencies, though they now seem to be autonomous, arc rooted in age- 
long physiological processes. It will follow that if we pronounce I^atin and 
Greek words with due observance of quantity we should be able to rhythmize 
them in essentially the same way as did the ancients. This I believe to be 
the case, but I shall try to establish my thesis independently of this (no 
doubt debatable) conclusion. 

(a.) Take a Latin word like aUribuitis : the accent falls on the antepenult. 
Professor Sonnenschein believes that accent in Latin is a constitutive 
element in rhythm (Fear’s Work in Classical Sltidies, 1914, p. 63), and would 
agree that this word is to be rh 3 rthmized as trochee + tribrach (with a 
secondary accent on the first syllable). This means (1) that the speaker 
mentally groups the word into two units ; (2) that this grouping is also made 
perceptible to the auditor, since a stress (according to 3 above) is an objective 
means of marking off one group from another. It will then be impossible 

to rhythmize aUribuitis as dactyl + pyrrhic or as monosyllable + , 

just as in the English word “ ambiguity the rh^hmical units are fixed 
by the accents (of course, the stress in English wo^s is much heavier than 
in I^atin). But the correct rhythmization is objectively indicated not only 
by the accent, but also by the "slight increase in the time given to the second 
syllable of afiribuitis. Let any one read crtfrtftu- as a dactyj and he will 
soon be conscious of the difference in the time of the second syllable. 

(6.) In the Greek word ifrKop^Kra^ the rh 3 rthmioal units are the same as 
in the Latin word aUrihuitiBf only we do not know of any stress being placed 
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on the third syllable. In Greek, then, the variation of time alone makes 
perceptible to the auditor the correct grouping. 

(c.) But, while it may be agreed that attribuitis is — it may 
not be conceded that iaKopoSura^ is to be treated in the same way. There 
are two possible lines of argument — (1) the psychological ; (2) the evidential, 
which adduces certain facts to be obtained from a study of the literature 
or the criticism of the ancients. 

(1.) A full treatment of the psychological considerations would demand 
more space than can here be devoted to them, but the case may be briefly 
outlined as follows : — 

(a.) The groupings referred to in (2) above are generally by twos, loss 
commonly by threes, or exact multiples of these. 

(6.) The rate of utterance in ordinary speech is favourable to the 
groupings by twos or threes. 

(c.) A word, therefore, like cruXXiJ^f<r^at would naturally be rhythmized 
as two spondees. Even if we regard it as one rhythmical whole, wo are 
still conscious of the two groups composing it (c/. the dipodies of the 
metrists). In fact, we may say that the word has an inherent rhythm 
(for which see Latin Prose Rhythm, chapter Hi) — “ inherent ** because the 
rhythmizing impulse could deal with it satisfactorily in only one way. 
A word composed of six long syllables (c.^., i^aXhix^riattrOai) would be 
rh 3 rthmized as three spondees, because the rate of utterance is not great 
enough to allow of their being grouped in threes. On the otlier hand, 
a word like Karakaftofitvo^ woidd be rhythmized as two tribrachs, since 
the rate of utterance for each syllable has been practically doubled, thus 
enabling larger syllabic groups to be formed. 

(d.) In the example just given the syllables are either all long or all 
short ; when long and short syllables are intermingled, the correct grouping 
is still easier, if possible, to determine (see 3 above). Surely no one will 
argue that avWaPicrBai can be anything else than trochee + spondee, though 
the mere metrist would dissect it (in iambic verse) as long syllable + iambus 
+ long syllable. So, is dactyl + spondee ; KaraXaPMax 

tribrach + spondee ; ’Atfiyvaioi iambus + spondee ; avaBri(r€<r6ai anapaest 
+ spondee. 

(e.) If a word, as a word, possesses an inherent rhythm, it must end 
with a rh 3 rthmical unit. It is inconceivable, for example, that (wWaPMai. 
was rhythmized in ordinary speech as cretic + long syllable. To rhythmize 
a word correctly we must first know how the syllables at the end are grouped — 
** Respice finem*' Thus we shall see that in many words the rh)rtlmioal 
unit (or units) is preceded by an anacrusis : e.^., hrfiKKayrjtrav is anacrusis 
+ two trochees, not, as the metrist would tell us, two iambi + short 
syllable. To^ci^ is anacrusis + spondee. (See further below, 2 (a).) 

(/.) So far we have been dealing with units containing three or four 
“ morae ** ; there remains one other unit, the cretic, which contains 
five ‘‘morae,” and no larger number can be rhythmized as a unit in 
one word. Kafi/Sdueiv is a rhythmical unit, but avXXafxPdvttv is anacrusis 
+ cretic. SinHlariy, is anacrusis + anapaest (the metrist calls it 

“choriambus,” and regards it as one unit; this is possible only through 
7rXa(r^a--e.|7., when the word is sung to music). To rhythmize trapipxtrai 
as two iambi would be possible only on the assumption that the second 
syllable is sHghtly prolonged in time so as to make us conscious of such a 
division. In reality the antepenult is as dosely attached to the penult 
as is the finkl syllable : for confirmation of this see below, 2 (c). 
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(^.) After what has been said I hope it will be evident that itrKopohuraji 
is to be rhythmized as trochee + tribrach. To pronounce it as though 
it were dactyl + pyrrhich would be possible only for fiapfiapo^^voiy and 
would be as fidpfitxpov to the Greek ear as attribuUis would sound to the 
Roman ear if the penult instead of the antepenult were accented. Two 
shorts cannot be rhythmized as a unit any more than a long syllable, to which 
they are equivalent in time, unless the two shorts compose one word, as 
irarep, where the two shorts are not equivalent in time to the short syllables 
of, say, an anapaest, because the final syllable of a word always has its 
time prolonged {cf, the inane of Quintilian). icTKopoSttra^ exhibits precisely 
the same rhythm as rfXkdytfaav, the second long syllable being resolved. 
That the word was not anacrusis 4 . will be proved by what follows 

below, 2 ( 6 ). 

( 2 .) These psychological considerations have in themselves a high degree 
of antecedent probability, which develops into certainty when taken in 
connection with the following facts obtained from a study of the Greek 
iambic trimeter of tragedy, and of an instructive passage of Quintilian, 
with which it is convenient to begin. 

(a.) Quintilian’s attempts at prose-scansion show that he had not got 
past the metrical point of view, though his common-sense and sensitive 
ear sometimes assert themselves against the imperfectly conceived metrical 
principles that were current in his day. Thus he was not consulting his 
ears when he thought that Brute dubitavi might bo dactyl -f bacchius. 
But on one occasion at least, his evidence is of capital value. He tells ua 
(ix, 4, 64) that archipiratae, wokKa and criminis causa all exhibit 

the same rhythm, the chief difference being that the first was molle, the last 
forte. There can be no doubt, then, that woKKa To(*vp was rhythmized 
as cretic + spondee, though, if the words occurred in trochaic metre, the 

metrist would find — -f + So we are bound to conclude that 

in prose utterance was rhythmized as anacrusis -f spondee. (For 
further discussion see op, cit,, p. 44 ff,) 

( 6 .) In the iambic trimeter of Greek tragedy a word like iorKopoSia-ag*^ 
is never found in such a position in the line that the second and third 
syllables together are the equivalent of the usual long syllable, while such a 
word is found at another part of the line where the two shorts regarded as 
replacing the long syllable are the third and fourth syllables. Thus in 
the line 

<rv p,* iaKopoSurav, ovk iyii a’ icKopoSura 

<rv fi ia-KopobuToi is correct, but icKopohura is not allowed. To my mind 
this remarkable limitation proves conclusively that itrKopoSura could not be 
rhythmized as anacrusis 4 . and that the third and fourth syllables 

did cohere, so that the word ends with a tribrach. Now, as the tribrach 
is really a resolved trochee, the line above given ends with the equivalent 
of a double trochee. Quid yuaeris f 

(c.) The observance of Porson’s law bears out mv general contention 
that words have an inherent rhythm. Why should *HpafcXf 4 <s be 
avoided in tragedy? Surely because the last word was felt to be a 
unit standing by itself (**law of the final cretio”), and the separation of 
spondee and cretic has a harsh effect, especially with a trochee preceding. 


* I do not take aoooimt of the first **looV* In which all sorts of lioenoes are aUowod. 

It 4s, as Christ says, ** tin ansnahmsfais,” on a totally different footing from the others. 
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i(of}fAWfj.€vwv and Sivai *HfMK\u% exhibit the same rhythm (spondee + cretic), 
but the former is mo2fe owing to the feet being comprised in one word, while 
the latter is durum (cf. archipiratae and criminis causa). 

The whole trouble has arisen because students of rhythm have often 
failed to distinguish clearly between metre and rhythm. They have been 
accustomed for centuries to dissect a line according to its metrical feet, 
and have regarded these feet as representing the ultimate rhythmical fact. 
The metrical foot (I am speaking of non-melic verse) is an inert and dead 
entity that owes its existence solely to the excogitatior of the metrician. 
It corresponds to no live reality. It may, properly understood, serve as 
a convenient means of describing what is common to a large number of 
lines, just as we may say of many of Shakespeare s lines that they contain 
ten syllables, and yet exhibit a great variety or rhythms owing to the fact 
that the accent does not always fall at the same place in the line. Metre 
simply tells us that a line is composed of so-many long and short syllables 
arranged in a more or less definite order, and conveys nothing of the 
wonderful variety of rhythms found in lines that have the same quantitative 
sequence. This variety is produced by the words, in which lie embedded 
the manifold rhythms that are woven into the metrical pattern. Take a 
line like 

Kal TToXXa /JLLOTfBtura Trapci. 

Here the metrician sees j 1 ! """ 1 "“I » ai^d he sees correctly, 

as far as his sight goes ; the long and short syllables are there and are 
heard, but we are not conscious of the grouping he has made. The rh}rthm 
of the line — i.e., the various units into which the syllables were grouped 

when uttered — is | j 1 — [ 1 where the first syllable is an 

anacrusis. Of course, by no means every line begins with an anacrusis : 

TravTOJV oir* cart Krrgidrtmv vniprarov 

shows the same sequence of long and short syllables, but there is no anacrusis, 
while the rhythmical units, with one exception, are quite different. 

The pure iambic line consists of twelve syllables which are alternately 
short and long ; we could be conscious of six iambic ” groups only if the 
syllables were uttered with a mechanically precise observance of the time, 
as if they were so many taps. But words are entities as well as syllables, 
and the individuality of a word is shown by a slight prolongation of the 
time of the final syllable ; otherwise words in combination would be a con- 
fused medley of syllables. This principle it is that prevents the line being a 
mere singsong — 

La-lah/Ia-lah/la-lah/&c, 

The quantities are not grouped in any such lifeless and mechanical manner ; 
they are the constants, but the groupings are the variables, rfkkdyrfarav 
strikes the ear as two trochees ; — ayrj — is only a grouping formed on 
paper — ^it did not strike the ear as an iambus ; a true iambus is seen (i) in 
iambic words — e.g., wdA.ct ; (ii) in words compounded pf two or more 
units — e.g.,*A$r^valoiy Sio^^c^crcu (cf. oportebati &c., in Latin). In'A^vaioi 
the time of — rj — is slightly prolonged, so that it is not joined rhythmic- 
ally to — at— to form one unit, as it is in The ear cannot fail 

to perceive the different grouping. 

In Latin hexameter verse the quantitative and accentual principles 
are blended,' because the accent was not sufficiently strong to prevent the 
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speaker giving the long and short syllables their full time (in English the 
strong accent obscures the quantities to a large extent — i.e., it prevents our 
being able to divide syllables into two simple classes, in which the time- 
ratios are as near as possible 2/1 ; hence the futility of trying to write 
quantitative ” hexameters in English verse). But in the line 

Italiam fato profugne Lamnaque venit 
the accents are all heard, and the grouping of syllables is not 


but -|' 1 I = 

We call it dactylic verse ; but this description simply applies to the succession 
of long and short syllables ; it does not give any indication of the rhythms — 
t.e., the groupings of syllables as they struck the ear. Itali- is not a true 
dactyl as it was pronounced, because the stress accent on the second 
syllable absolutely forbids such a grouping ; the word is really — + 
anapaest. The first syllable is not joined to the two succeeding syllables 
to form a unit recognized by the ear, as is the case with the first syllable 
of the dactyl in the fifth foot ; in this line -vinaque is the only true dactyl. 
To pronounce I tali- as a true dactyl is to employ irXdcrixa and to omit the 
accent, both quite unwarrantable proceedings. 

Note on Accent and IIAASMA. 

(1.) If the Latin was purely a pitch accent the grouping of syllables 
described above would be the same, but the accent would have nothing to 
do with making the correct groupings perceptible to the ear (cf Greek) ; 
slight variations in time alone would suffice, as has been explained above 
for the rhythmization of Greek words. 

(2.) UKda-fia must be employed if we wish to convey, by reading a line, 
the rhythms that would be made clear if the words were sung to music ; 
otherwise we should altogether miss the rhythms of the Greek choruses. 
The music does not care how the syllables are ordinarily grouped in prose 
utterance ; it makes its own groupings, to which the singer must conform, 
though the time of the music is to a large extent determined by the 
quantities of the syllables. 
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Effects of changinsr Price-levels on the Economic 
Development of New Zealand. 

By J. B. CoNDLiFFE, Professor of Economics, Canterbury College. 

[Head before ihe CatUerbury Philosophical Institute, 1st October. 1924 ; received by Editor^ 
3 let Decen5>er, 1924 ; issued separately, 31st May, 1926.] 

In the following paper an attempt has been made to measure the influence 
of the secular changes in the price-level upon the economic development 
of New Zealand as it is reflected in the statistics of imports and exports, 
and in the relation between them which is generally known as the “ balance 
of trade.” Some general aspects of the questions here dealt with may 
be found in an article by the writer contributed to the Accomita/nts* 
Journal.'*^ It is the purpose of this paper to discuss the adequacy of the 
statistical methods used to obtain the general conclusions arrived at in 
that article. 

1. The Balance of Trade as an Index of Prosperity and Develop- 
ment. 

Statistics of external trade are in themselves not an adequate test of 
national prosperity or progress, but in a country like New Zealand, which 
is so small that it mu.st depend more than well-established and older lands 
upon the exchange of products with other countries, the importance of 
the trade statistics is proportionately great. 

There is no index of annual production available in New 2^aland 
similar to that provided by the Commonwealth Statistician for Australia, f 
and in the absence of such data it is not possible to say accurately w^hat 
is the relative importance of the exporting industries as compared with 
the domestic production and consumption of the Dominion. But what 
statistics are available, such as the occupations disclosed by the censim 
returns, indicate that the overwhelming majority of the pojnilation of 
the Dominion is occupied either directly in the primary industries or 
in occupations directly dependent upon those primary industries. The 
main industries are — Agricultural and pastoral, employing 132,000 workers 
forestry, 10,000 ; fishing and trapping, 2,000 ; mining, 8,000 — a total of 
at least 150,000 workers directly engaged in the primary extractive 
industriea.J 

The census of industrial production shows that in all the factories of 
the Dominion the employees totalled 70,316, a large proportion of these 
being engaged in what have been described as the “ semi-primary ” indus- 
tries, such as meat-freezing works and dairy factories.! In many of these 
industries also it will be admitted, if only from the events of the past 
crisis, that prosperity is dependent obviously and directly upon the output 
and prices of our primary exports. 

The proportion of domestic production in comparison with exports is, 
however, growing steadily, as may be seen from the fact that between 
1896 and 1922 the population of the Dominion grew in the proportion of 
100 : 180, while the number of persons included in the secondary industries 
(including the semi -primary) increased in the proportion of 100 : 223.|| 

* Accountants* Joumal, November and Beoember, 1924 ; January, 1925. 

t CommonwsaUh Yeair-book; also Pocket Compendium of Australian Statistics, 1924,. 
p. 50. 

t New Zealand Official Year-book, 1924, p. 740. 

|/5u2,S»otioa 

}| Calculated from offiolid statlstios — Yeas^books, 1897 and 1924* 
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There is a similar development in the proportions of the population 
engaged in commercial and professional services. A certain proportion of 
the primary production (a pro^iortion which is increasing) is directed also 
to the local market. This is particularly so in Canterbury with wheat 
and potatoes. Indeed, statistics show that Canterbury imports more than 
it exports overseas, and obtains the balance of its purchasing-power by 
supplying the rest of New Zealand with foodstuffs and manufactures. 

All these factors, however, while they render caution necessary in the 
use of statistics of foreign trade as an indication of progress in the Dominion, 
do not invalidate the use of such an index, for the following reasons : — 
(a.) The statistics of o(?cupatioii show that the primary exporting 
industries still engage the largest proportion of the workers. 

(6.) Of the industries and occupations which are not directly con- 
cerned with exporting, a very large but not exactly measurable 
proportion depend directly and almost completely upon the 
purchasing-power made available by the exports. 

(c.) Research undertaken by Mr. A. H. Tocker, M.A., of Canterbury 
College, has shown conclusively that the j)olicy of the banks in 
controlling credit advances in New Zealand for all industries 
varies in the closest possible manner with the balance of trade, 
w-hich builds up a fund of purchasing-power in London upon 
which the banks work as through a “ credit -exchange ” standard.* 
For all industries and occupations, therefore, the credit policy upon 
which expansion or contraction largely depends is regulated by the balance 
of trade, which is taken in this paper as an indication of the economic 
health of the Dominion. 

2. The Calculation of an Index of Productivity from the Export 

Returns. 

The total figures of imports and exports by themselves do not convey 
any clear impression, except perhaps to expert eyes, of the changes in 
economic conditions which they record. The accuracy of these official 
figures, not i^erhaps in details but certainly in totals, the writer knows from 
experience in the Departments of Customs and Statistics to be very high.f 
The variety and nature of the Customs tariff make the production of 
original invoices indispensable, and the total values, as distinct from the 
values of particular items, must bo accurate within a neghgible percentage. 
There is less accuracy in the figures officially given for the values of exports, 
which, in some important cases, must be estimated here before being sold 
in London. But in this case, fortunately, the nature of the exports is 
such that the quantities exported are easily and accurately obtained. The 
official statistics have therefore been accepted as the basis of calculation. 

There is, however, some difficulty in interpretation, even w^hen the trade 
statistics are compared with the corresponding figures of population, and 
the chief impression gained is one of constant and unvarying progress 
(see Diagram A). Tnere are two main confusing factors which mu^ 
be eliminated before the essential facts can be made clear — viz., the 


*** Monetary Btandards in, Australia and New Zealand,” Economic 
Beoember, 1924. 

tThe ehief defect of the import statistics is a consistent tendency to under- 
valuation because of the practice of adding only 10 per cent, to invoice values of 
ad vaiorem goods in order to arrive at landed value ; probably 20 per cent, would be 
nearer the mark. But this under-valuation does not destooy the validity of the following 
aigument, ainoe it is oonsistent from yesr to year ; it do^ however^ make the baknoe 
of exports over iaqports amiear more favourable tiian it reaUy is. (NJS, Official Year* 
hookp 1926, p. 372; also League of Nations* Memo, ofi Bcmnce eg Teade Payments, 
lOJUMUl, p. 372. lootaole.) 
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continuouttly increasing population over the whole period covered, and 
the changing trend of the level of general prices. Both of these factors 
have been eliminated by the following method : — 

(a.) The total values of imports and exports were divided by the mean 
population for each year. This gave the per capita values of 
imports and exports. As a result the contrast between the 
period 1873-95, when prices were falling, and the subsequent 
period 1895-1920, when prices were rising, is strongly marked.* 
(6.) This contrast is, however, accentuated by the very fact of the 
changing price-levels ; and in order to discover how far tho 
falling tendency of the per capita trade per head in the period 
1873-95, and the rising tendency in the period 1895-1920, were 
due merely to falling or rising prices it is necessary to eliminat<‘ 
the influence of the changing price-levels. By this means it 
should be possible to get an estimate of the actual quantities 
of imports and exports per head of population as distinct from 
their values. 

The only readily available means of making the necessary correction is 
by the use of index numbers of general wholesale prices. For the purpose 
of this calculation the index numbers devised by Dr. Mcllraith and the 
Government Statistician have been divided into the value of trade per head 
for each year, and the results are plotted on Diagram B as shown. 

3. The Valipity of thb Use of Index Numbers as a Measure of 

Price-chanoks. 

It is not proposed to make an elaborate justification of the method 
of index numbers in general. In practically every country in recent 
years index numbers of general prices have been devised to measure 
changes in the value of money. In effect they take samples of important 
wholesale prices and combine these in a iveightcd average so as to produce 
an index which is typical, not of any particular price-change, but of the 
general movement. In other words, they measure the changes in the 
value of the currency unit as compared with goods in general. The 
general accuracy of these index numbers is unquestioned, though their use 
for particular purposes, such as the measurement of the cost of living or 
of changes in the prices of particular commodities, is not always satisfactory. 

For the purpose of correcting the trade figures for changes in the value 
of currency, the index numbers of wholesale prices worked out in New 
Zealand by Dr. Mcllraith for the period 1861-1910,t and by the Government 
Statistician for the period 1891-1923, were used.f These two index numbers 
were based upon Afferent sets of commodities, calculated and weighted 
in diflerent ways, and based upon different periods. Fortunately, the series 
overlap for the twenty years 1891-1910, and it was therefore possible in 
those years to compare the results arrived at by the use of each index 
number. It was intended to plot the results obtained in this period side 
by side in Diagram B, but the two lines ran so closely tpgether that the 
efiect on the diagram was confusing, and when a coefficient of correlation 
was calculated by the method of Pearson, based upon the formula 

f « the result was plus 0-99, or almost perfect correlation. This 


« Bee diagram, Ntw Zsakmd OffitM Ysar-book, 1924, p. 253. 
t MoIlbacth, Ths Court of Pricss in Now Zealand, Govemment Printer, 1912. 
t New Zealand Official Year-book, 1924, pp. 646-48. 

I Wh«re X and y ore the deviations from the orithmetio mean of the two series^ 
H is thh’ntimber of items and cg the standard deviations of the two series. 
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in itself is proof that the method of index numbers does measure accurately 
the changes in the value of money, and establishes the validity of the method 
used to eliminate the fluctuations of the money ^standard. 

Further corroboration of the validity of this method is obtained for a 
later period, 1900-19, for which the (Tovernraent Statistician has calculated^ 
with full and accurate data derived from the actual quantities of 99 per 
cent, of the exports, an index of the true volume of exports from year to 
year.* When this index, calculat.ed from actual quantities, is compered 
with the index obtained by using index numbers of wholesale prices in the 
method shown above, the coefficient of correlation obtained is plus 0'77. 

The possible sources of divergence between the series are — (a) the necessity 
of accepting estimated export values ; (h) the possible divergence of the 
prices of exported commodities from the general average level of prices 
(this is shown below to be important in later years) ; (c) different methods 
of calculation, especially different base periods. The high coefficient of 
correlation obtained is therefore satisfactory evidence of the validity of 
the method used. 

4. The Trend shown by a Triennial Moving Average. 

In order not to place too great reliance upon the figures in any particular 
year it was thought advisable to concentrate attention rather upon the 
general trend of the series than upon the annual variations from the 
trend. In order to do this a triennial moving average was calculated from 
the indices obtained in the manner described above, and it is this triennial 
moving average which is ]»lottcd in the heavier lines of Diagram B, while 
the lighter, broken lines show the annual figures. 

When this moving average was calculated, a further comparison with 
a similar average calculated from the Government Statistician’s index of 
export productivity disclosed the fact that the tendency towards greater 
productivity per head during the period 1895-1910, which is clearly 
marked in the writer’s calculations, was not paralleled by the Government 
Statistician’s index for the years since 1900, although the annual variations, 
as noted above, show such a high degree of correlation. Examination of 
the data shows that the discrepancy is to be found in the second of the two 
causes noted in paragraph 3— viz., the possible divergence of the prices of 
exported commodities from the general level. During the period of rising 
prices New Zealand not only had the advantage of her receipts from exports 
rising in advance of her costs, especially interest and wages, but a further 
advantage in the fact that the prices of her exports were rising faster than 
the general level of jprices. This appears to be due, firstly, to the fact that 
wholesale produce dealt with in large-scale speculative markets responda 
more quickly to changes in the value of money than the more sluggish retail 
prices, and, secondly, to the fact that there has been an increasing world 
shortage of animal products such as comprise the bulk of our exports. 

The application of this consideration to the index of import quantities 
is, of course, the reverse of its application to the exports. Attention has 
been drawn repeatedly to the narrowing of the margin between exports 
and imports in recent years, despite the fact that an increasing volume of 
payment abroad on behalf of a growing public debt should have had the 
effect of widening the margin. The narrowing shown in the diagram should, 
by reason of the fact noted above, be even more pronounced than it is, 


* N$w Zealand Official Year-book, 1924, p. 284. 
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and this emphanEes the extent to which fresh borrowings were being 
undertaken both before the war and after, as well as during the actual 
war period.^ 


6. The Eoonomto Bases of Pre-war Prosperity. 

The economic bases of pre-war prosperity may perhaps best be con- 
sidered in contrast with the conditions which were responsible for the 
depression of the preceding period. 

It will be noted that during the period of the first Vogel borrowings, 
from 1870 to 1879, there is clear evidence of excessive importations based 
upon borrowed money. These importations come in successive peaks, each 
getting lower and lower. The continued excess of imports over exports in 
these years represents the loans which were brought in to develop the 
country. The continued depression in the quantity of imports per head of 
population after the slump of 1879 is evidence of the severe curtailment of 
purchasing-power in the worst years of the depression. Between the peak 
of 1878 and the trough of 1889 the volume of imports per head fell by 40 per 
cent., which represents a serious decline in the standard of living as well as 
a drastic economy in governmental expenditure upon constructional goods. 

There is no evidence that this decline in importation was offset by any 
great development of local production. The secondary industries of New 
!^aland were then in the first stages of their development, and were them- 
selves suffering heavily from foreign competition, as they must always do 
in the time of falling prices. 

More significant is the decline in the exports per head during the j^riod 
of the boom. The shhrp decline in the first year or two of the period is 
mainly due to the falling-off in the production of alluvial gold. The 
persistent decline for the years following is more serious, representing as it 
does diminished productivity following a speculative boom launched at the 
beginning of a period of falling prices. 

After the commercial development of refrigeration the increase in 
exporting-power is very rapid and great, amounting approximately to 40 per 
cent, in the same period. This is an indication of the cost to the colony 
of the borrowing policy, since the firstfruits of such an important develop- 
ment as refrigeration had to be sacrificed and supplemented by the rigid 
public and private economy indicated by the import returns. The last 
check to development offered by the banking crisis of the early “ nineties ” 
is also clearly seen. 

By contrast with this period, the rapid expansion of exports and the 
consequent expansion of imports deserve examination. It is suggested that 
the chief economic bases of prosperity in this period, as indicated by the 
statistics used above, were — 

(a.) A genuine increase in productivity per head of the population, 
somewhat exaggerated by the index shown in Diagiara B, as was 
proved by comparison with the Government Statistician's figures. 
This increase is due to many causes, such as better farming 
methods, better commercial organization, the use of machinery. 
The chief feature of this increase has been the change to 
dairying, involving more intensive methods, oo-operative factory 
production, machineB, and closer settlement. 

* The consistent under- valuation of imports noted above still further masks the 
narrowness of this margin. If allowance is made for the full landed value of imports 
and for the heavier interest payments abroad, there hse been for many years on 
actual excew of imports, balanced by Inoreaeing amounts of new loans. In 19X3 these 
new loans amountim to £10,652,000 \N,Z, OMdal Ytar»booht 1925, p. 272). Cf* also a 
detailed oahmlation of the New Zeeland bmance of tarade by Mr. A. H. Tooker in the 
L^tkUon Timu, 19th Augnst, 1925. 
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(6.) This extra productivity has been enhanced by constantly rising 
'prices. The farmer was winning a greater produce from the 
soil, and getting for that produce higher and higher prices each 
year, while his main costs, especially interest and wages, lagged 
behind produce prices. 

(c.) A relative shortage of animals and animal-products, due mainly 
to the rapid fiUing-up of North America, placed the exporters 
of animal-products in a still more favourable position * This is 
quite consistent with a cyclical movement of trade, which seems 
to be clearly indicated in the trade returns, and has been noted 
by many different investigators, but never worked out in detail. f 

6. The Spread of Prices in Recent Years. 

While index numbers of wholesale prices are recognized as efficient 
instruments for measuring changes in the value of money as compared with 
goods in general, their efficiency for particular purposes is not so clear. The 
recent disputes in New 2kialAnd over the adequacy of the Government 
Statistician’s index number of retail prices as a measure of changes in the 
cost of living, while generally based upon wrong conceptions of the purposes 
and methods of index numbers, have proved the difficulty of devising an 
accurate index number of retail prices as a basis for wage calculations. 

Wholesale prices, as a measure of monetary fluctuations, are not open 
to the same criticism ; but, as has been indicated above, particular groups 
of commoditiea may diverge from the general movement because of special 
causes jieculiar to those commodities. As monetary inflation raises the 
general level of prices sharply, this tendency to dispersion or spread of 
particular prices about the average is greatly incre^ased, and is indeed 
one of the chief symptoms of the economic dislocation which always 
accompanies price-inflation. ;|; 

An important example of this tendency is shown in the index number 
of wholesale prices calculated for New Zealand by the Government 
Statistician, and is summarized by Table 4 given below. 

The tendency for prices to spread as inflation proceeded in the post-war 
boom is very noticeable when these series are plotted on a graph, and more 
noticeable still is the fact that the important pastoral products have risen 
less and fallen to lower levels since the slump than the merchandise we can 
import. This divergence is not the least of the handicaps under which the 
primary producer of the Dominion is suffering to-day. The extent to which 
the prices of products like building-materials and coal have soared away 
from export values may be taken also as one indication of the extent to 
which artificial interferences, such as protective tariffs, Government subsidies 
and advances, commercial combinations and industrial strife, have kept the 
level of domestic prices in New Zealand above the level of those products 
which have to face competitive world markets. This increased spread of the 
price-level has affected the calculation of export productivity considerably 
in the past few years. 

By using the higher index number of general prices to correct the values 
of export products the quantity exported has been made to appear unduly 

*Of, Shanahan, Animal Foodetuffe; also periodioal bulletins on “Stooks of Raw 
BfateriAb,'’ Issued by London-Gambridge Economic Service. 

t OoPLAND, Wheat ProdvcMon in New Zealand, pp. 115-16. Cf* similar cycles 
worked out for the United States of Amerioa by Warren and Pearson, The AgrionUnrat 
SUmdian (19M). 

XCf, JSkUietkdl Journal, March, 1924, *^The Inter-relation and Distribution of 
Prices and their Inoidanoe upon Price Stabilisation,*' article by Norman Crump (editor. 
Financial Ttmss). 
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low. There was during the war and the years immediately foll9wing the 
war a decided and indisputable tendency towards lowered productivity, 
which was masked by higher levels of prices ; but since the slump pro- 
ductivity has increased again. This is due partly to the impetus given 
to dairying in the past few years, but mainly it is due to the heroic 
response of the small farmers of the Dominion to conditions of financial 
adversity. 


Table 1. — Annual Imports and Exports of New Zealand, 1853-1923, 

COMPARED WITH GROWTH OP POPULATION. 

(StatifltioB taken from official pubLoationa.) 


Year. 

Importsi. 

‘’S- 

1 1 

Year. 

ImiKirtB 

Exports. 

I 

1 Popula- 
tion. 

£0(1,000 

omitted. 

£00,000 

omitted. 

■ 

1 0,000 

1 omitted. 

1 1 

£00,000 1 £00,000 
omitted. | omitted. 

' i 

0,000 

omitted. 

1863 


6 

3 

3 

1889 . . 

63 

93 

62 

1864 


9 

3 

3 

1890 . . 

63 

98 

63 

1866 


8 

4 

4 

1891 . . 

65 

96 

63 

1856 


7 

3 

5 

1892 . . 

69 

95 

65 

1867 


10 

4 

5 

1893 . . 

69 

90 

67 

1858 


11 

5 

6 

1894 . . 

68 

92 

69 

1869 


16 

6 

7 

1895 . . 

64 

86 

70 

1860 


15 

6 

8 

1896 . . 

71 

93 

71 

1861 


26 

14 

10 

1897 . . 

81 

100 

73 

1862 


46 

24 

13 

1898 . . 

82 

105 

74 

1863 


70 

35 

17 

1899 . . 

87 

119 

76 

1864 


70 

34 

17 

1900 .. 

106 

132 

77 

1865 


56 

37 

19 

1901 .. 

118 

129 

79 

1866 


59 

45 

20 

1902 .. 

113 

136 

81 

1867 


63 

46 

22 

1903 .. 

128 

150 

83 

1868 


60 

44 

23 

1904 .. 

133 

147 

86 

1869 


50 

42 

24 

1905 .. 

128 

157 

88 

1870 


46 

48 

25 

1906 .. 

152 

181 

91 

1871 


41 

53 

27 

1907 , . 

173 

201 

93 

1872 


51 

52 

28 

1908 .. 

176 

163 

96 

1873 


66 

66 

i 30 

1909 .. 

167 

197 

98 

1874 


81 

63 

34 

1910 . . 

171 

222 

100 

1876 


80 

58 

38 

1911 , . 

195 

190 

103 

1876 


69 

67 

40 

1912 . . 

210 

218 

106 

1877 


70 

63 

41 

1913 . . 

223 

230 

108 

1878 


88 

60 

43 

1914 . . 

219 

263 

no 

1879 


84 

67 

46 

1916 . . 

217 

317 

no 

1880 


62 

64 

48 

1916 .. 

263 

333 

no 

1881 


76 

61 

50 

1917 .. 

209 

316 

no 

1882 


86 

67 

52 

1918 . . 

242 

285 

111 

1883 


80 

71 

54 

1919 . . 

307 

540 

112 

1884 


77 

71 

56 

1920 .. 

616 

464 

121 

1885 


75 

68 

58 

1921 . . 

429 

448 

124 

1886 


68 

67 

59 

1922 . . 

350 

427 

127 

1887 


62 

69 

60 

1923 . . 

436 

460 

129 

1888 


59 

78 

61 
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Table 2. — Volume of New Zealand Ihpobts and Exfobts peb Head 
OF Population, 1861-1923. 

Column 2 Total values of imports divided by mean population for the year. 
Column 3 Mollraith's index, 1801-90 ; Government Statistician's ind x, 1891-192J. 
Column 4 Annual index obtained by dividing column 3 into column 2. ThrcC' 
year moving average to smooth annual fluctuations and disclose general trend. 

Column 5 Total values of exports divided by mean population for the year. 
Column 6 Identical with column 2. 

Column 7 Annual index obtained by dividing column 6 into column 6. Three- 
year moving average to smooth annual fluctuations and disclose general trend. 


1 

2 

3 



5 

6 


7 


1 


Volume of Imports 



Volume of Exports 


Imports 

Index 

per I 

iead. 


Index 

per Head. 


of 


Exports 

of 



Year. 

per 

Capita . 

Whole- 

sale 

Prices. 

Annual 

Index. 

Tliree- 

year 

Moving 

per 

Capita . 

Whole- 

sale 

Prices. 

Annual 

index. 

1 Tliree- 
I year 

1 Moving 





Average. 




Average. 

1861 . . 

2-50 

184 

136 


1-40 

184 

71 


1862 .. 

3*54 

186 

190 

180 

1-85 

186 

100 

93 

1863 .. 

4*12 

193 

214 

205 

2'06 

193 

107 

103 

1864 .. 

412 

195 

211 

194 

2-00 

196 

103 

104 

1865 .. 

2-95 

189 

156 

172 

1-95 

189 

103 

106 

1806 .. 

2-95 

200 

148 

144 

2-25 

200 

112 

109 

1867 .. 

2-41 

187 

129 

132 

2-09 

187 

112 

109 

1868 . . 

2-17 

184 

118 

125 

1-91 

184 

104 

108 

1869 .. 

2*08 

164 

127 

122 

1-75 

164 

107 

112 

1870 .. 

1-84 

154 

120 

116 

1-92 

154 

125 

121 

1871 . . 

1-52 

150 

101 

113 

1-96 

150 

131 

125 

1872 .. 

1-82 

154 

118 

117 

1-85 

154 

120 

121 

1873 .. 

2-17 

164 

132 

133 

1-86 1 

164 

113 

110 

1874 .. 

2-39 

161 

148 

141 

1-56 

161 

97 

104 

1875 .. 

211 

148 

144 

138 

1-53 

148 

103 

100 

1876 .. 

1-72 

140 

123 

129 

1-42 

140 

101 

104 

1877 .. 

1-71 

144 

119 

131 

1-54 

144 

107 

104 

1878 .. 

2-05 

135 

152 

138 

1*40 

135 

104 

103 

1879 .. 

1-83 

127 

144 

132 

1*24 

127 

98 

101 

1880 .. 

1-29 

130 

100 

121 

1-33 

130 

102 

99 

1881 .. 

1-50 

125 

120 

118 

1-22 

125 

97 

102 

1882 .. 

1-66 

122 

135 

127 

1-29 

122 

106 

105 

1883 .. 

1-48 

118 

125 

127 

1-31 

118 

111 

109 

1884 .. 

1-38 

115 

120 

120 ; 

1-27 

115 

no 

109 

1885 .. 

1-29 

111 

116 

114 1 

1-17 

111 

105 

107 

1886 .. 

115 

108 

106 i 

107 

1-14 

108 

106 

108 

1887 .. 

1*03 

103 

100 

100 ! 

116 

103 

112 

117 • 

1888 .. 

0-97 

103 

94 1 

95 1 

1-28 

103 

124 

124 

1889 .. 

1-01 

111 


93 

1-60 

111 


135 

1890 .. 

1-00 

107 


96 1 

1-66 

107 


144 


730 


Transactions. 


Tabu: 2. 


Yew. 


1891 . 

1892 . 

1893 . 

1894 . 

1895 . 

1896 . 

1897 . 

1898 . 

1899 . 

1900 . 

1901 . 

1902 . 

1903 . 

1904 . 

1905 . 

1906 . 

1907 . 

1908 , 

1909 . 

1910 . 

1911 . 

1912 . 

1913 . 

1914 . 

1915 . 

1916 . 

1917 . 

1918 . 

1919 . 

1920 . 

1921 . 

1922 . 

1923 . 


— Vottnix OF Kbw Zealand Imposts and Exports per Head 
OF PoPDLATiON, 1861-1923 — continued . 



3 

4 

5 

.1 j 

7 



Volume of Imports 



Volume of Exports 


Index 

per Hoad. 


Index 

iHW Head. 

Import4s 

of 



Exports 

of 



Whole- 


Three- 

per 

Whole- 


Three- 

Capita, 

sale 

PriofMi. 

Annual 

Index. 

year 

Moving 

Capita, 

sale 

Prices. 

Annual 

Index. 

year 

Moving 




Average. 




Average. 

1-03 

99 

104 

102 

1*52 

99 

153 

149 

1-07 

97 

110 

107 

1-46 

97 

150 

147 

1-03 

97 

106 

107 

]-34 

97 

m 

144 

0-99 

93 

106 

104 

1-33 

93 

144 

139 

0-91 

92 

99 

104 

1-23 

92 

134 

139 

1-00 

94 

106 

108 

1*31 

94 

139 

140 

Ml 

94 

118 

113 

1*37 

94 

146 

144 

Ml 

97 

114 

1^ 

1*42 

97 

146 

156 

M5 

89 

129 

131 

1*56 

89 

175 

169 

1-38 

92 

150 

146 

1*71 

92 ' 

186 

179 

1-49 

93 

160 

151 

1*63 

93 

175 

178 

1-40 

97 

144 

155 

1*68 

97 

173 

180 

1*54 

95 

162 

168 

1*81 

95 

191 

183 

1-65 

92 

168 

159 

1*71 

92 

186 

186 

1-45 

99 

146 

160 

1*78 

99 

180 

187 

1-67 

102 

164 

164 

1*99 

102 

196 

196 

1-86 

102 

182 

175 

2*16 

102 

212 

192 

1-82 

101 

180 

177 

1*70 

101 

168 

197 

1-60 

95 

168 

174 

2*01 

95 

j 212 

202 

1-71 

98 

174 

178 

2*22 

98 

226 

211 

1-89 

99 

191 

183 

1*84 

99 

186 

204 


104 

183 

192 

2*08 

104 

200 

198 

mmm 



189 

2*13 

103 

207 

209 

1-99 


184 

180 

2*39 

108 

221 

218 

1-97 

127 


171 

2*88 

127 

227 

222 

2*39 

138 

173 

150 

3*03 

138 

219 

1 209 

1*90 

156 

122 

139 

2*83 

156 

181 

1 181 

2*18 

181 

121 

131 

2*57 

181 

142 

195 


183 


168 

4*82 

183 

263 

193 


219 

232 

183 

3*83 

219 

176 

204 

3*46 


167 

183 

3*61 

207 

175 

178 

2*76 

183 

161 

168 

3*37 

183 

184 

1 186 

8*37 


187 

e • 

3*56 

180 

198 

1 

i •• 
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Table 3. — Proportions per Cent, of the Total Exports, 1853-1923, 

PROVIDED BY THE MaIN INDUSTRIES OF NeW ZEALAND. 


(P^roontagee oorreot to neareat whole number.) 


Year. 

Paetoral 

Mining. 

Agricultural 

Forest. 

Other. 


Per Cent. 

Per Cent. 

Per Cent. 

i Percent. 

Per Cent. 

1853 . . 

22 

, , 

6 

36 

36 

1854 . . 

22 


13 

24 

41 

1855 . . 

25 


22 

4 

49 

1856 . . 

46 

, , 

8 

; 7 

39 

1857 . . 

48 

11 

5 

13 

23 

1858 . . 

55 

11 

7 

: 9 

18 

1859 . . 

62 

5 

2 

11 

20 

I860 , . 

76 

3 

• • 


17 

1861 .. 

38 

65 


2 

5 

1862 .. 

29 

66 

, , 

1 

4 

1863 . . 

25 

70 


2 

3 

1864 .. 

32 

55 

. , 

3 

10 

1865 .. 

31 

60 

. . 

1 

8 

1866 

30 

63 

, , 

2 

5 

1867 

34 

68 

1 

2 

5 

1868 .. 

34 

57 

3 

2 

4 

1869 . 

32 

56 

2 

5 

5 

1870 . 

28 

57 

3 

6 

6 

1871 

33 

53 

3 

5 

6 

1872 

52 

33 

3 

6 

6 

1873 .. 

50 

35 

2 

6 

7 

1874 .. 

56 

29 

6 

4 

5 

1876 

60 

24 

4 

i 3 

9 

1876 

62 

22 

6 

i 3 

7 

1877 . 

62 1 

! 23 

4 

! 3 

8 

1878 . 

58 ; 

20 

8 

i 3 

11 

1879 . 

68 ! 

19 

11 

1 4 

8 

1880 . 

52 

19 

14 j 

1 ^ 

10 

1881 . 

49 1 

16 

15 1 

1 5 

15 

1882 . 

50 : 

14 

16 i 

j 6 

16 

1888 . 

50 1 

11 

18 j 

3 

13 

1884 . 

56 1 

14 

11 ! 

! 7 

12 

1885 . 

58 . 

14 

® i 

1 ® 

14 

1886 . 

59 

15 



13 

1887 . . . ! 

61 

12 

6 1 

1 7 

14 

1888 . . . . 1 

55 

13 

8 ! 

8 

16 

1889 . . . . { 

57 

9 

11 

10 

13 

1890 , . . . i 

59 

9 

11 

10 

11 

1891 . . 

62 

11 


10 

10 

1892 . . 

63 

11 

9 

8 

9 

1893 . . 

62 

11 

6 

9 

12 

1894 . . 

75 

11 

2 

6 

6 

1896 . . 

70 

15 

4 

7 

4 

1896 . . 

72 

12 

6 

6 

4 

1897 . . 

72 

11 

6 

6 

6 
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Table 3. — Proportions per Cent, of Total Exports, 1853-1923— c^ci. 


Year. 

Pastoral. 

Mining. { 

Agricultural. 1 

Forest. | 

Other. 


Per Cent. 

Per CJont. 

Per Cent. | 

Per Cent. 1 

Per Out. 

1898 . . 

73 

11 

4 1 

7 ! 

5 

1899 . . 

67 

14 

8 1 

7 i 

4 

1900.. 

66 

12 

9 

7 1 

6 

1901 . . 

62 

15 

12 

6 1 

5 

1902 . . 

65 

16 

8 

5 

6 

1903 . . 

67 

15 

5 

6 i 

7 

1904 . . 

68 

15 

6 

5 

7 

1905 . . 

70 

15 

3 

f> 

6 

1906 . . 

73 

14 

2 

5 

6 

1907 . . 

76 

12 

1 

5 

6 

1908 . . 

73 

14 

2 

5 

6 

1909 . . 

74 

12 

5 

5 

4 

1910 . . 

79 

11 

2 

4 

4 

1911 .. 

78 

i 1 

11 

1 ' 

i 2 , i 

1 

S 4 , 

5 

1912.. 

78 

i ^ 1 

! ^ 1 

1 ^ ' 

6 

1913 •. 

81 

I 7 i 

i 1 ' 

: 4 ! 

7 

1914 . . 

86 

5 

1 1 

' 4 1 

4 

1915 . . 

84 

7 


2 

5 

1916 . . 

88 

5 

1 

2 

4 

1917 . . 

88 

4 

1 

1 2 

5 

1918 . . 

88 

, 2 

3 

i 3 

2 

1919 . . 

91 

3 

2 

1 

3 

1920 . . 

91 

2 

1 

3 

3 

1921 .. 

93 

2 

1 , 

2 

2 

1922 . . 

91 

2 

2 • 

3 

2 

1923 . . 

92 

2 

1 

2 

1 2 

1 

Table 4. — Summary of 

Index Numbers. 



Group Index Numbers of Wholesale Prices for the Average of the Four 
Chief Centres, 1913-22, 

(Baae : Averi^e aggregate annual expenditure, four chief oentree, 190^13 ~ 1000.) 


Year. 

Agricul- 

tural 

Products. 

Wool, 

Hides, 

Tallow, 

Butter, 

Cheese. 

General 

Mer. 

ohandise. 

Building- 

materials. 

Leather. 

Coal. 

Index of 
General 
Prices. 

1913 . . 

967 

1047 

1055 

1063 

1126 

1038 

1032 

1914 . . 

1021 

1116 

1089 

1120 

1184 

1004 

1077 

1916 . . 

1580 

1297 

1202 

1217 

1348 

1019 

1269 

1916 . • 

1487 

1401 

1317 

1444 

1470 

1145 

1880 

1917 . . 

1617 

1466 

1447 

1772 

1806 

1369 

1555 

1918 . . 

1845 

1466 

1685 

2148 

1900 

1478 

1809 

1919 . . 

1868 

1515 

1796 

2067 

2066 

1647 

1834 

1920 

1987 

1651 

2340 

2440 

2974 

2052 

2185 

1921 .. 

1590 

1576 

2192 

2460 

2105 

2228 

2071 

1922 .. 

1430 

1335 

1 

1831 

2176 

1773 

2124 

1832 
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Soils of the Rotorua County. 

By B. C, Aston, F.T.C., F.N.Z.Inst., Hector Medallist. 
[Abstract. 1 


In the last volume of the Transartiovs (vol. 55, pp. 720-25) was given some 
account of a deficiency disease in ruminants which was proved to be 
caused by a lack of iron in the pasture-plants grown in the affected country, 
arising from the unusual soil -conditions present. 

These conditions are the result of the soils having been derived from 
showers of material ejected from the neighbouring volcanoes or earth- 
vents. Where the material deposited has consisted of coarse rhyolitic 
pumice the soils have been of the lightest and most porous kind. These 
soils have not had time to become weathered and compacted by natural 
agencies sufficiently to enable the* staple fodder plants (cocksfoot and 
clovers), when grown in the ordinary way on a bush bum as a surface-sown 
pasture, to be of sufficient nutritive value to support ruminant stock unless 
special treatment of the soil or animal is given. The special treatment 
of the soil includes (1) stumping and ploughing, thereby compacting the 
soil so that a given volume weighs more after i)loughing than before, 
and thereby retaining water better ; (2) applying fertilizers containing 
phosphates and iron ; (3) a third treatment should undoubtedly be the 

ploughing-in of green crops (green-manuring), but experiments in this have 
not yet been conducted. 

The s{)ecial treatment of the animal consists in (1) feeding on top-dressed 
pasture ; (2) giving extra winter feed, such as turnips and hay ; (3) giving 
medicinal treatment when the beast shows signs of becoming anaemic ; 
(4) supplementing the* natural food of the animal, and especially that of 
calves and yearlings, with concentrated foods such as molasses, bran, &c. 
It will be argued that a good deal of what is here called special treatment 
is what every farmer would aim at doing on a well-ordered farm ; but it 
must be remembered that the country is covered with forest, and that 
something like twenty years must elapse after a burn before the stumps 
can profitably be got out and the plough got in. It is this first phase of 
bush farming that is so fatal to the farmers on pumice lands when winter 
feeding is not practicable, and precautionary measures must be sought in 
special top-dressing of the soil, and remedial treatment in the administration 
of medicine supplying iron. 

Where the showers have consisted of finer material, other factors — 
altitude, aspect, climate — being, as far as can be determined, equal, the 
result is a greater retention of the soil-water and the growth of a different 
type of forest with a distinctly different undergrowth. 

When the showers have been so recent as 1886 (Tarawera Eruption),, 
and consist of very much finer material, locally known as “ mud,” there 
results a soil having a larger proportion of fine particles and also of 
calcareous matter soluble in hydrochloric acid without effervescence. 

It is noteworthy that the deficiency disease in ruminants only occurs 
in the animals depastured on the coarsest soil and not on those of finer 
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texture. A preliminary examination of the weight of a given volume of 
moist soil when the weights are all taken about the same time, so that each 
soil has had the same rainfall, seems to indicate that the incidence of iron- 
hunger varies inversely as the weight of the soil. 

No. 1 type : Fine gravelly sand (Kaharoa). Rimu-tawa forest. 
68*75 lb. per cubic foot. Very bush -sick. 

No. 2 tjjie : Sandy silt (Mamaku Farm). Rimu-tawa forest. 

75*47 lb. per cubic foot. Not so sick. 

No. 3 type : Sandy loam (Oturoa). Beech forest. 78*35 lb. per 
cubic foot. Not bush-sick after top-dressing. 

No. 4 type : Coarse sand (Rotoiti). Rimu-tawa-mangeao forest. 
79*40 lb. per cubic foot. Healthy to cattle ; not biisli-sick 
after top-dressing. 

No. 5 type : Calcareous sandy loam (Te Ngae). Tutu and fern 
scrub. 85*81 lb. per cubic foot. Perfectly healthy country. 

Weighings made of equal volumes of soil taken from ploughed and 
unploughed pasture-land side by side demonstrated that the land which 
had been ploughed was in every case appreciably heavier, showing that 
ploughing was an efficient method of compacting the soil. The above 
types of soils are arranged in the descending order in which bush sickness 
or iron starvation occurs on them. In No. 1 the trouble is so acute that 
the local practice is to change the stock twice a year. No. 2 is an average 
sick-country soil upon which the practice would be to change the animals 
once a year. No. 3 is the country of the Oturoa Road District on the beech- 
forest side, which is so free from the sickness that no precautions are taken ; 
No. 4 country is sick for sheep but not for cattle. In both of these cases 
(Nos. 3 and 4), after top-dressing, no difficulty is experienced. No. 5 is 
the well-known Te Ngae district, upon which no sickness has ever been 
observed. Sheep (the most susceptible animal to the sickness) rear their 
young without difficulty, fat lambs being one of the staple products. 
There is, then, a graduated series of soils given in the above list com 
mencing with “ very sick ” lands and leading gradually to those which are 
perfectly “healthy.” 

Another fact which emerges from a study of the large area comprised 
in the northern sheet of the Rotorua County map is the uniformity of these 
air-deposited soils over wide areas. Some 330 square miles of land have 
been mapped in this soil-survey, and very little variation is found in each 
area where running water has not had an opportunity to alter the soil by 
sorting the particles into river-terraces. This is only what one would 
expect. Districts where matter had been ejected vertically and spread 
by air-currents over some hundreds of square miles of country in which 
the physiography is such that running water cannot sort out the fine from 
the coarse particles would naturally alter equally over wide areas and 
therefore present little variation. The sandy sUts therefore occupy a 
large area around Mamaku and extend into Matamata County, so that it 
is impossible at present to guess at the extent of this type. A large area 
of this soil extends down the Patatere plateau into the Rotorua crateriform 
^pression, where the higher lake-terraces have been overlain by the Rotorua 
shower. From a soil aspect the only difierences between these west and 
south-west* Rotorua terrace soils and the Mamaku soils is that the Mamaku 
soils are some 1,760 ft., whereas the Rotorua terraces are only from 1,000 ft. 
to MOO ft, above the sea, thus having the benefit of lower altitude and 
hence of a milder climate, while the natural vegetation of the Rotorua 
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terraces has never been anything more difficult to “ break in to pasture 
than fern and manuka scrub. Hence at the very outset the farmer on 
terrace land had the opportunity of ploughing and compacting the soil, 
of manuring it with phosphates, and of growing winter feed, three very 
good weapons in fighting ‘‘ iron-hunger.” 

Pumice soils, by which is meant a soil chiefly and obviously consisting 
of pumice, vary greatly in their quality, which is governed chiefly by their 
texture. This ranges from those soils which are so coarse or so elevated 
that th(iy must permanently remain as desert, heath, or forest, to those 
which are so fine that they may be profitably utilized in the grazing of 
sheep and cattle. “ Pumice ” is a word which is supposed by etymologists 
to be related or derived from the same root which gives “ spume ” (apuma — 
foam). Pumice is, indecnl, a solidified foam or volcanic froth, and highly 
absorbent. One finds pumice in all stages of decay, of comminution, and 
of compaction. It had probably been well leached before being redistri- 
buted to positions in which it is now' found. The final stage of decay as 
pumice is wh<*r(‘ the fine lumps have become so acted upon by natural 
agencies that the resultant mass is plastic with very little feeling of gritti- 
ness. The final stage of comminution is when the pumice is reduced to a 
fine sand or silt ; the final stage of compaction is found in river-terraces 
in which the weathered and powdered material is laid down into a wonder- 
fully fertile alluvial soil. Soils of all these grades may be found, and what 
may be termed good pumice lands is where the improvement has gone on 
to such an extent that farming may profitably be carried on without 
resorting to exceptional methods. These studies are for the present limited 
to the soils derived from the Rotorua pumice-shower. There are many 
areas of pumice lands derived from other outbursts, possibly of different 
age, origin, and composition, which may therefore not be comparable with 
that of the Rotorua shower : these must be studied separately in their 
turn. A warning should be given against the practice of speaking of all 
pumice soils as a class, without limitation or definition. To make general 
statements disparaging to pumice soils is to court disproof by hundreds of 
successful farmers on what may justly be called pumice lands. On the 
other hand, it is dangerous to extol pumice lauds indiscriminately as fields 
for settlement, as instances may readily be given of large areas which are 
not suitable for settlement by the methods in common use. Seeing that 
there is this great diversity of soils under the term “ pumice,” it will be 
conceded that some scheme of classific^ition must precede an intensive 
study of the subject, and the initial step in this direction is exactly what 
a soU-survey of th^ Rotorua County hopes to accomplish. 

In the area under discussion — the northern sheet of the Rotorua County 
map— the wind-borne pumice, unsorted by river or lake action, had covered 
a large area of rhyolitic country rook. As there is no sign Of weathering or 
of pre-existing vegetable life at the junction of the pumice and the country 
rook, one suspects that the pumice fell on the rhyolite, either when recently 
ejected, and perhaps still hot, or while it was submerged in shallow 
water. One should premise the description of the Rotorua soil survey 
by explaining that the method of soil - olassification is based on the 
examination m the proportion of particles present belonging to differently 
sized groups, each group containing particles which vary in size only 
within definite limits. The groups have names attached which, although 
in common use and therefore used lodsely, in this connection are used- 
in a technical sense and are intended to denote material of a definite 
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size. Thus the groups of sizes are variously designated hue gravel/’ 
“ coarse sand/* “ fine sand/* “ silt/* “ fine silt/’ and “ clay.” The fine 
gravel is the coarsest and the clay is the finest fraction. The method of 
separating these groups of sizes in each sample is based on the British 
official method, but special machinery has been devised in the Agricultural 
Chemical Laboratory to deal with large numbers of samples (see Grimmett, 
N.Z. Journal of Scieifice and Technology, 1926, vol. 8, No. 2, p. 118). 

The chief types of soil in the area already dealt with are, — 

(1.) Sandy silt, of approximately 113 square miles. 

(2.) Sandy loam, 12 square miles. 

(3.) Fine gravelly sand, 37 square miles. 

(4.) Coarse sand, 120 square miles. 

(5.) Calcareous sandy loan), 12 square miles. 

Further work will no doubt greatly extend the area of Nos. 4 and 5 typos. 

(1.) Sandy Silts . — These cover a very large extent of country west and 
south-west of Lake Rotorua. At the altitude of the Patetere plateau the 
natural vegetation is rimu-tawa (Dacrydimn-Beihehniedia) forest, with the 
exception of a patch of country described under Sandy loam.” Within 
the Rotorua Lake basin area, where the land rises gradually from lake-level 
(915 ft.) to ],5(K) ft., the plant-covering is fern (Pteridium) and tutu {Coriaria 
rusdfolia), with occasional manuka {Leptospermnm scoparium). The area 
from the west shore of the lake to the boundary of Matamata County is, 
with the exception of the beech-clad country of the Oturoa Road and 
Mangorewa-Kaharoa Block of forest reserve, essentially a soil of very 
definite mechanical composition, technically a sandy silt. 

(2.) Sandy loam of the Oturoa Road and Mangorewa-Kaharoa Block: 
This is a distinct departure from the sandy silt series, and carries a forest 
the dominant trees of which are two species of beech (Nothofagm fusra 
and N. Menziesii). The underscrub is also characteristically different. 

(3.) Fine gravelly sand occupies an area stretching from near the north 
shore of Lake Rotorua back to the Mangorewa River. This is the coarsest 
soil met with. It is very sheltered land, at a low elevation, and, although 
the land is affected with bush sickness worst of any, the proximity to 
healthy country round the edge of the lake, and also the milder climate, 
make for more hopeful results in farming. On the western edge of this 
gravelly sand is a wedge-shaped strip of intermediate material, ranging 
between a fine gravelly sand and a coarse sandy silt. The vegetation of 
this No. 3 area is forest of tawa-rimu typf' merging into that dcscribod 
under (4). 

(4.) Coarse Sand. — To the north and east of the gravelly sand is a very 
large area of coarse* sand which requires very detailed investigation. It is 
here that a detailed survey may be able to locate patches of healthy 
country, which will much hasten settlement. This area has been much 
altered by rivers, and the vegetation is the tawa-rimu type modified by 
the inclusion of some smaller trees requiring a milder climate than that 
of Mamaku, such as mangeao {Litsaea calicaris), kohekohe {Dysoxyhim 
spectabile). 

(5.) Calcareous Sandy Tjoam . — This is the area stretching from the 
eastern shore of Rotorua Lake -to the shores of Tarawera Lake. It is free 
from bush sickness, and is very good shcep-country. The natural vegeta- 
tion has been much altered by recently ejected material from the Tarawera 
Eruption, but is largely fern (Pteridium escfdenttm), with patches of rimu- 
tawa forest similar to that of type (3). 




COUNTY SHOWINO DIFFERENT TYPES OF SOTE 
8oil fMtnplos havi* been drawn In the survey. 
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Typical mechanical analyses of the above are as follows : 


MsOHANICAL ANAtYSBS. 
(ReBults axe peroentages on air-dried soil.) 
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T/526 from Section 12, Block 14, Rotorua, Mamaku-Rotorua Road ; T/490 from 
Rotorua and Horohoro Blocks, Oturoa Road; T/664 from Dudl^ Road, Te Pu 
(fem slopes) ; T/600 from Wfaataroa Road, Ngawaro ; R/885 from Wairoa Road 
(cultivate, clover). 

This account does not pretend to exhaust the descriptions of soil-types 
occurring in this county, but aims at describing the predominant soils 
which are recognized in the course of a reconnaissance survey. 

The work at the Mamaku Demonstration Farm has proved beyond 
doubt that the citrate of ammonium and iron is a cure for the deficiency 
disease now known as ** iron-hunger,” when the animal is decidedly 
affected. No food such as molasses, bran, or other concentrated foodstuff 
has been successful in curing such a beast. Molasses has been found to be 
of great assistance in the rearing of healthy calves. Experiments at the 
State Farm have demonstrated that it is possible to raise cattle on the 
farm and keep them free from deficiency disease. Top-dressing the pasture 
with phosphates has increased the iron content of the j)asture when com- 

C red with that nown on unmanured parts. The best dressing for grass- 
id is found to be a mixture of equal parts of superphosphate and basic 
slag, but all kinds df phosphate give a good and immediate response. 

Ill-treatment of stock will, of course, predispose them to suffer from 
iron starvation more than when they are properly treated. Thus, as is 
pointed out by the writer {** Mineral Elements in the Feeding of Stock,” 
V.Z. Jour. Agriculture, vol. 31, p. 351, Dec., 1926, and vol. 32, jp. 78), a 
good supply of pure water is essential to success with cattle. A deficiency 
of drmsm:ig*water will interfere with the animal’s digestive and other 
» functions, and so weaken it that the beast becomes more readily affected 
by any other adverse conditions. Exposure to cold is also a similar , 
weakening factor, proving the necessity for rugging cows and giving other 
shelter in cold or stormv weather. 

An examination oH the country involving a traverse along the main 
roads, and much careful laboratory-work, show that the soils may be clearly 
separated into distinct types which are uniform over wide areas. If the 
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physical compositioii only of some of these types is oonmdered in the Itgh 
of the enerienoe of other countries it will be found that they would hi 
considered too coarse for profitable occupation. Thus the compositioi 
of the fine gravelly sand ai^ coarse sands is such that they approach than 
class of Boib in England stigmatised by Hall (1911, Jour, of AgrumUufa 
Science, vol. 4, p. 209) as too coarse for estivation, and therefore abandonee 
to waste lands and commons. In America the Miami (New York) stonj 
sand, gravelly sand, and gravel are not of much agricultural value undai 
present conmtions. The three factors which render Hall’s dictun 
inapplicable to the Rotorua type are (1) the greater rainfall of Rotorua 
(2) the porosity of the particles of pumice ; (3) the rich chemical composi 
tion of the pi^cles and the capacity of weathering down and beo(»mn( 
compacted with cultivation converts them, under ^ influence of plant 
life and the copious rainfall (almost double that of England or New York) 
into fertile soils. 

In conclusion, the author considers that the results of the investigatioi 
encourage the hope that the pumice lands of the Rotorua County may it; 
the future prove of great agricultural value to the Dominion. 

The following papers in tfai Hew Zealand Journal of Agriculture shoulc 
be consulted for the full details of the investigation : ** A* Reconnaissance 
Survey of Pumice Sdls, Rotorua County ” — I, Mamaku, vol. 29, p. 383 
Nov., 1924 ; 2, Rotorua Basin, p. 369, Dec., 1924 ; 3, Kaharoa and Te Pu 
vol. 30, p. 1, Jan., 1925 : '' Iron Hunger in Ruminant Stock,” vol. 30 
p. 175, March, 1925. Also, in the New Zealand Journal of Scienoe am 
Techndog^ vol. 7, p. 216^ Nov., 1924, a paper on ** Iron Starvation on thi 
Patetere Plateau.” 


Hie Qoid^ of Iifow Zeeland Wheats and Fhnua. 

By L. D. Fostbr, M.6o., ChemioiU Lftbontory, Departiuent of Agrioultaie 

Wellington. 

I 

[ABinuoT.] 

On the whole. New Zesl»nd whente aie good ; they 3 rield well fron 
healthy planto, and are wdl anited to local diraatio oonditiona. TheM 
are impoitant faoton ixcm the fanner’s point of riew. The scantied 
regard however, been paid to the qnauty, or oapadl^ to produce th< 
loaf d bread, of the different varieties favoured by wMat-growen 
in this country. 

Jfuxuie Tmts. 

nie first investigation of the niiHinf; properties of local wheats was dm 
to the courtesy of lb. 3. G. Btnennicn, Chief Obeniist, Departipent ^ 
Agtipiilti|te> OneMsdand, whn n^ied a nnmber of samples in 1906-0’ Ji. 
Jmr. vd. 1, p. 30), and again in IMfi <AsteB, NM. Jour. 

'4of^ ISIS, vol. «, p, 410). ' Ooauaeatiag on these at |be saifie titne, 

Said that wMle ^ was net nltegmnw lak, wimioat .lmo«^ him 
aboid the origia cf the to hoi^^ theee rriteets vrMi <h *»> ndai>t 

vdieaia, it he atataa'ltMi,;ilai;4}ii^ 

1912 fpcfo ak‘ average, of 79Hlvpohds -(per .lOl^ioanqpMad vn;th^.j6»9.''|aliki 
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foity-einht Qoeendand wheats tested in 1909, and 83*8 points 
6y fifty samples in 1910. 

Work was begnn locally in 1922 by the Chemistry Section, Department 
of A^cultttre, when miUing tests were carried oat with local wheat 
vatirties, and chemical analyses made of the floors obtained. In addition, 
baking tests have been made in a number of oases. 

Tbs milling tests show a fairly wide variation in the percentage of flout 
obtained. I^ennich found the amount of flour in the New Zealand samples 
he milled to range from 68*1 to 76*1 per cent. Among the wheats so &r 
tested on the Chemical Laboratory’s experimental mill a range from 67*1 
to 77*1 per cent has been observed. 

Varieties difier oonsideTably in the amount of flour they produce, but, 
owing to the influence ci factors such as locality, season, soil, &c., samples 
within a variety differ much amongst themselves. The following table, 
however, calculated over three years’ figures, gives the averages obtained 
from the better-known local varieties. 


TcMe 1. — Avenges of Flour obtained in MiUing Tests on New Zealand 

Wheats (1928-24-25). 


Variety. 

Victor 

Tuscan 

Hunters 

Velvet 


Average Flonr Number of 
per Cent. Samples milled. 
.. 74*6 8 

.. 72*7 26 

.. 72*7 8 

.. 72*6 18 


When localitieB are compared some fairly consistent results have been 
obtained from year to year, though as yet they are necessarily very 
incomplete *, a considerable number of samjues from Canterbury have now 
been examined, however, and a certain simificance may be attached to 
them. Such results as the limited data allow are given in the following 
table 


Table 2. — Averages gf Flour vMained in MUKt^ Tests of Wheats from eertam 
Wheat-growing Looedities, 


LeosUty. 

Avertge Vk>ar p«r Gent 

Number of 

unt. 

lOM. 

IMS. 


Canterbury . . 

.. 73*2 

72*8 

73*0 

69 

Southland 

• < « . 

70*7 

70*2 

7 

LakeDounfy 

.. 72*1 

• . 

72*6 

16 


It dhouM be poarible, as information on milling tests is gradually collected, 
to obtain uailul figures not only for land districts but even for-eaeh county, 
and eventually for eadi wheat-growing district. 

QuAurr or Flosb. 

IbiA ^ric has been done on ia^roving.the yidd per acre of local 
wlnat variaties, but until the pceamit weak waa uutiatea no very definite 
infooBaftion Fas available as to their qualify. Amos {Proeesses of Flood-- 
agbSMin^ 1918, H* ^ intiadts Netr Zealabd, wheats amongst the weak 

to tllO iMMdi Oilili OOl^llltOBfe 

i, w Qa a lify , ■oi 'iiasni^ in wheat and flour is mtant to indioate possesaien 
-wf ^tuuadyakiijm'yi!^^ ti, pfiq^ectieB Whlkih enaUe the baker 

;'|6 pbodndi of ihi^, taafyra, and colour. Naturally, 
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the baking test rnojit be the final criterion of quality, and in experimental 
baking teats the volume of the loaf ia generally taken as the beat single 
factor on which judgment ia baaed. Any results obtained from analyaea 
of flours must, if they are to be of any use, necessarily be capable of 
correlation with baking tests. 


Protein in Flour. 

It has been found in other countriea that, on an average, the protein 
content of a wheat-flour is a fair indication of its baking-qualities ; 
exceptions are often found, but amongst a large number of samples the 
above statement remains true. It applies equally to New Zealand flours 
(N,Z, Jour, Agric,, 1923, vol. 27, p. 167 ; 1926, vol. 32, p. 26). Moreover, 
different varieties are, as a whole, characterized by different average percent- 
ages of protein, though here again there are wide variations within a variety. 
l%e following table gives the average protein content of the commoner 
varieties tesW by the Department, together with several varieties not 
extensively grown but nevertheless of considerable interest : — 


Table 3, — Table of Averages of Protein Cantent of some New Zealand Wheats 
tested in 1923, 2924, and 1923, 

Average Protein 


Variety. 

Essex Conqueror 
Marquis 
Velvet* 
Dreadnought 


lontent 
per Gent. 
13-76 
12-40 
12-19 
10-73 


Variety. 

Yeoman 

Hunters* 

Tuscan* 

Victor* 


erage 1 
Content 
per Cent. 
. 10-50 
. 10-50 
. 10-40 
. 8-58 


The more usually grown varieties are marked with an asterisk. 


It may be said quite definitely that up to the present Velvet has proved 
the best of the better-known varieties. The little-known variety Essex 
Conqueror has for three years proved the best in protein content of the 
miscellaneous varieties grown at the Ashburton Experimental Farm. 
Marquis is the famous Canadian wheat. Victor, which mills excellently, 
is proved to produce a flour of inferior quality. 


Effect of Environment (Central Otaoo Wheats). 

The effect of environment on strength of wheat is considerable. It 
has long been observed that comparatively high temperatures, long days, 
and absence of excessive moisture during ripening hasten maturation of 
the grain and increase its protein content ; it was to be expected, therefore, 
that wheats grown in the drier districts of New Zealand would show 
differences from the average. Such has been the case with samples of 
wheats tested from Central Otago. ^ In 1923 nine samples were received 
from the Tuapeka and Upper Taieri (Central Otago) districts, and all were 
found to possess very goM strength. Some of these varieties were more 
or less unicnown to wheat-growers, but amongst them were three samples 
of Vdvet, aU of wUch were prominent for strength in this collection of good 
wheats. Agsin in 1925 seven samples from Lake and Vincent Counties 
(Cmitrid Ot^o) {MEoduced loaves of very good volume. These particular 
flours, being low in protein conteat, were exceptions to the general rule 
lisiil mod strength is associated with good proton content ; neverthelM, 
onis them (a sample of Tuscan) produ^ a loaf which compared favouraUy 
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with the best of the flours yet tested. The matter of low protein content 
and good loaf volume is referred to later (see Degree of Buffering ”)• 

In connection with the question of protein content it may be added that 
local samples of good strength have been compared with samples of wheat 
of accepted good strength grown in Kansas (the great wheat-growing 
centre in the United States) and have lost nothing in comparison {N.Z. 
Jour. Agric., 1923, vol. 27, p. 173). 

Chemical Analyses op Flours. 

The baking tost is, of course, the final test of quality ; but even baking 
tests are not infallible, and it is a matter of difficulty to obtain consistent 
results vrith every sample ; since all tests must, therefore, be done at least 
in duplicate, the process tends to become tedious. It would be a matter 
of importance if some chemical method could be found which would be of 
more general application than the present simple one of protein-determina- 
tion. Various methods have been suggested at different times, and some 
of them have been applied to local wheats and flours. A considerable 
amount of work has been done locally in this connection during the last 
three years, and there follows a brief summary of the results obtained. 

“ Amended ” Olutdin. — Efforts have long been made to correlate the 
ratio of gliadin to glutenin (the two principal proteins in wheat-flour) with 
strength, but without much success. Recently, however, Martin (Jour. 
Soc, Uhem. Ind., 1920, vol. 39, p. 246) has shown that previous methods of 
determining gliadin were faulty ; he has found that flours with high bakers’ 
marks were those in which the percentages of what he calls amended ” 
gliadin were high. The writer has determined the amended gliadin in 
ten New Zealand wheat-flours, and has found that, with one exception, 
Martin’s amended ” gliadin was a fair indication of strength (results 
unpublished). 

Batio of Wet to Dry Gluten. — In the International Review of the Science 
and Practice of Agriculture (1922, p. 1331) it is said that the breadmaking 
value of a flour is determined by the following ratio : 

Moist gluten ^ 

TOrTgETtei" ^ ^ 

— that is, the more water a wet gluten (the isolated crude protein) retains 
under certain defined conditions tne better is the breakmaking value of the 
flour from which it is obtained. This ratio has been determined in every 
sample tested, but has not been found of any practical use in determining 
the baking-value cl New Zealand flours. 

Absorption of Water. — Outhrie (N.S.W. Science Bull. No. 7, 1912) says 
that the proportion of water taken up by a flour may be .regarded as a 

S ood indii^tion of strength. This is true to a certain extent with local 
ouxs, but there are so many exceptions that it has no practical value. 

OompositAon of ifsA.— The O.8.A. Experimental Station Record (1923, 
vol. 48, p. 29) gives an abstract of data from a study of North Dakota 
wheats which indicates that the calcium and magnesium content of the 
ash varies with the loaf-vdume. In a series of analyses of New Zealand, 
flour-ash no such relationslup could be found (results unpublished). When, 
liowever, the percentage of these constituents was calculated on the amount 
ci flour, and not on the amount of ash, a certain parallel was found between 
the amount^ of calcium in the flour and the amount of protein ; and also 
between the magnesium in the flour and the amount of protein, and the 



742 


Tfanuudums, 


ratio of wet to dry gluten. A distinct relationship was found between the 
percentage of phosphoric anhydride (PsO 0 ) in the flour and the amount of 
ash in the flour. 

CoUaidal State of Flours, — A great deal of attention has been directed 
recently to the physical chemistry of wheat-flours in an endeavour to cor- 
relate their behaviour as colloids with their baking-properties. Qortner and 
Doherty have done a considerable amount of work on this problem, and 
they say (Jour, Agric, Research, 1918, vol. 13, p. 389) that the hydration 
capacity (that is, its behaviour as a hydrophyllic colloid) of a gluten under 
certain well-defined conditions is closely related to its strength. 

The writer investigated thirty-one samples of wheat-flour in 1925, and 
found that the hydration capacity (which is intimately connected with 
viscosity) of the moist gluten of these New Zealand flours was not any 
useful indication of the quality of the flour as revealed by baking tests 
(N,Z, Jour. Agric, y 1926, vol. 32, p. 93). Similar results have recently been 
obtained by some American investigators (Cereal Chemistry, 1925, vol. 2, 
p. 191). 

Hydrogen-ion Concentration and Degree of Buffering'^ of Flours, — In 
investigating those flours which, in 1925, were found to prove exceptions 
to protein content being a fair indication of strength, it was found that 
in thirty-one wheats examined the degree of buffering of each flour was 
closely associated with its baking-properties. To eliminate the effect .on 
loaf-volume of protein content, the flours were arranged first of all in 
series in order of approximate protein content. In each series (with very 
few exceptions, and these probably within the experimental error) there 
was a decided increase of loaf-volume coinciding with a decrease in degree 
of buffering. The following table, taken from one series out of a total of 
six, will illustrate this point ; — 


Table 4, — Relationship of Loaf-volume to Relative Degree of Buffering, 


N(i. 

Variety. 

County. 

Protein 

(approx.). 

Loaf- 

volume. 

Relative 
Degree of 
Bufmng. t 

708 • 

Tuscan 

Lake 

Per Cent 

8 

Per Cent. 
700 

1-4 

711 

Tuscan 

Lake 

8 

670 

1-8 

714 

Velvet 

Vincent 

8 

650 

1-2 

710 

Tuscan 

Lake 

8 

620 

M 

101 

Hybrid W 

Byre . . 1 

1 

8 

580 

0-9 


The very good baking-properties of the Tuscan wheat (No. 708) from 
Lake Oounty, Central CHago (mentioned in a previous paragraph), might 
thus be explained by its very light degree of buffering. It was found to 


* The degree of buffering may be dofined as the reeistanoe to ohange in hydrogea-km 
oonoentration. The buffer value of a dough is determined by eeveral of its ingredlenti — 
proteliM, milk, salt, fto. 

t Ohaage In pH of 20o.o. of flour suspension -f- 2*6 c.o. K/flO hydroohlorio acid : 
t.s„ the gieider the degree of buffering the smaller the change in pH and the smaller 
the figure in this oolunw. 
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be generally true that flours more lightly buffered than the average pro- 
duct good loaves even though they were low in protein content. The 
reverse was also true : highly buffered flours, even though possessing high 
protein contents, produced poorer loaves than such protein content sug- 
gested {N,Z, Jour, Agric,y 1926, vol. 32, p. 98). It seems that this 
method may give good results with local wheat-flours. 

The initial pH* of flour-doughs was also investigated, but it was found 
that in the thirty-one samplers investigated loaf-volume and initial pH of 
the dough were not correlated ; only a slight correlation was found between 
initial pH and amount of ash, and between initial pH and degree of 
buffering. No correlation could be found between initial pH and percentage 
absorption of water. 

Summary. 

Summarizing the results obtained during 1923, 1924, and 1925 with 
different varieties of wheats grown in New Z^land and the flours obtained 
from them, it may be said that — 

(1.) New Zealand wheats when milled experimentally produce good 
amounts of flour. Some varieties produce better amounts than 
others ; the average is 72-73 per cent. 

^.) Wheats of definitely good quality (or breadmaking value) can be 
grown in this country. Some of the varieties now grown produce, 
on an average, strong and medium-strong flours. Some of the 
more climatically suitable wheat-growing areas (e,g,^ Central 
Otago) grow wheat which is usually of very good strength. 

(3.) The protein content of local wheats is a fair average indication 
of their quality. 

(4.) Methods of determining strength depending upon the percentage 
absorption of water, or on the ratios of wet to dry gluten, have 
little application to* New Zealand flours. 

(5.) Analysis of ash of flours failed to show any relationship between 
the amounts of calcium or magnesium in the ash and the baking- 
value, A certain parallel was found between the amounts of 
calcium and magnesium in the flour and the protein content, and 
between the magnesium in the flour and the ratio of wet to dry 
gluten. A distinct relationship was found between the amount 
of phosphoric anhydride (PjOg) in the flour and the amount 
of ash. 

(6.) A determination of the hydration capacity (which is connected 
with viscosity) of gluten from New Zealand flours has not proved 
of any practical value in determining their baking-values. 

(7.) The relative degree of buffering amongst flours of approximately 
the same protein content has been a good indication of baking- 
value, and better than any other method. Its determination 
should prove, with local flours at least, a useful guide to baking- 
values. 

(8.) The initial pH of the flour-dough has so far not been an indication 
of baking-value. 


* pH is used to express the hydrogen-ion omioentration, or inUasUy factor of acidity, 
and is the log. to the base 10 of the liydrog«ni-ion concentration, the negative sign being 

omitted : t.s., pH log. A sdution is i 

hydioden ions when it oontSins 1*0 gem, of hydrogen ions per litre, 
of HOI is e x presse d as pH 1*0 ; exact nenternty, pH^7*0. 


to be normal m respect to 
An K/10 Boliitian 
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PROCEEDINGS 

OF TBfc: 

NEW ZEALAND INSTITUTE. 


MINUTES OF THE ANNUAL MEETING OF THE 
BOARD OF GOVERNORS. 

27th Januaby, 1926. 

Thb annual ineoting of the Board of Governors,of the New Zealand Institute 
wa8}held in Victoria University College on Tuesday, 27th January, 1925, 
at 10 a.rn. 

Present 

President, Dr. P. Marshall (in the chair), and the following 
Governors 

Representing the Government — Mr. B. C. Aston, Dr. Chas. Chilton, 
Dr, L. Cockayne, and Dr. J. Allan Thomson. 

Representing Wellington Philosophical Society — Messrs. G. V. 
Hudson and P. G. Morgan. 

Representing the Auckland Institute— Professors H. W. Segar and 

F. P. Worley. 

Representing the Philosophical Institute of Canterbury— -Professor 
C. Colei^e Farr and ]fc. A. M. Wright. 

Representing the Otago Institute — Professor J. Malcolm and Hon. 

G. M. Thomson, M.L.C. 

Representing the Hawke’s Ba^ Philosophical Institute — Mr. H. Hill. 
Representing the Nelson Institute— Professor T. H. Easterlield. 
Representing the Manawatu Philosophical Society— Mr. M. A. Eliott. 

Aifologies for non-attendance were received from His Excellency the 
Governor-General and from the Hon. the Minister of Internal Affairs. 

JZoQ-ooQ. — ^The Hon. Secretary then announced the roll. 

Nclices of Motion . — These were received by the President, and discussion 
deferred until after the adjournment. 

PreMential Address.— The President then read his presidential address. 
On the motion of Or. Chilton, a vote of thanks to the President for his 
address was unanimously carried, and it was resolved to print the address 
in the annual volume. 
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Incorporated Societies' Reports, — The annual reports and balance-sheets 
of the incorporated societies, as under, were received, and referred to the 
Hon. Treasurer and Hon. Secretary for consideration and report : -- 

Auckland Institute, for year ending 22nd February, 1924. 

Philosophical Institute of Cfinterbury, for year ending 31st October, 
1924. 

Otago Institute, for year ending SOth November, 1924. 

Wellington Philosophical Society, for year ending 30th September, 
1924. 

Nelson Institute, for year ending 31st October, 1924. 

Hawke's Bay Philosophical Institute, for year ending 31st December, 
1924. 

Manawatu Philosophical Society, for year ending Slst December, 
1924. 

The Wanganui Philosophical Society was the only society which failed 
to send in a report and balance-sheet. 

Report of the Standing Committee, — The annual report of the Standing 
Committee was then read, and considered clause by clause, amended, and 
adopted. 

The statement of the rese^ch grants for the year was approved. 

Rbpobt or THK Standibo Committee of the New Zealand Institute fob the Ykab 
ENDING SlST DeOBMBSE, 1924. 

Mutings , — Eight meetings of the Standing Committee have been held during the 
year, the attendance being as follows : Dr. Marshall (President), 7 ; Mr. G. V. Hudson, 
8 ; Mr. P. Q. Morgan, 6 ; Dr. J* A. Thomscm, 6 ; Hon. G. M. Thomson, 1 ; Professor 
C. C. Farr, 1 ; and Mr. B. C. Aston, 8. 

Hector Aicard. — ^Tho award for 1923 was made to Dr. D. Petrie, on aooount of his 
pioneer investigations of the distribution of the plants of Otago and Stewart Island, 
whioh brought forth much information essential for New Zealand plant geomphy, 
tether with his further botanical explorations in most parte of the North and South 
Isumds carried out year by vear since 1876, and his many contributions towards a more 
accurate knowledge of the flora of New Zealand. 

At a meeting of the Council of the Auckland Institute held on the 3rd April the 
President, Mr. Gunson, Mayor of Auckland, presented the Hector prize and medal to 
Dr. Petrie. 

Publications, — Transactions of ike New Zealand Institute : Volume 64 (1921), after 
much delay, was received from the Government Printer on the 29th Januaiy, 1924. 
Volume 65, whioh is a combined volume for the years 1922 and 1923, was issued by the 
Government Printer on the SOth October, and sent out to societies and exchanges in 
November. Volume 64 was laid on the tables of the Legislative Council on the 3rd 
July, and the House of Representatives on the 10th July. Volume 66 was received too 
late to be presented last session. 

Bulletins, — ^At present in the press is the last part of Dixon*s Bulletin on the Bryology 
of New Zealand, authorized on the 10th October by the Standing Committee to be 
printed, at a cost of £80 for 600 copies. With the issue of this part Bulletins Nos. 1, 
2, and 3 will be complete, and parts or complete sets may be obtained on application, 
ftioes of the foregoing are quoM on the covers of the Transactions, 

Exchange List, — ^During the year the following additions have been made to the 
exchange list: Voronesh University; R<^1 Te^ioal University, Stockholm; La 
Sooi4t4 Botanique de Pologne ; Real Sooiedad Bspanola de Historia Natural, Madrid ; 
UniversiW of Missouri. A circular drawn up by the Exchange Committee and approved 
last 3 rear has also been sent to over two hunored institutions wiGi a view to an exchan^ 
of publications, and from the replies so far received is meeting with very favoural^ 
consideration. 
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Some seta of Maori Ari, partial seta of Tranmciionn, and a few Bulletins 
have Ijeen diapoaed of, aa well aa a few aeta of C. R. Carter* ** a hooka, the latter being 
credited to tho Carter Bequoat Revenue Account. 

Incorporated Societies' Reports and Balance-sheets , — Tho following reporta and balance 
aheeta have been received, and are now laid on the tabic : — 

Auckland Institute, for year ending 22nd February, 1924. 

Philosophical Institute of Canterbuiy, for year ending 31st October, 1924. 

Nelson Institute, for year ending Slat October, 1924. 

Otago Institute, for year ending 30th November, 1924. 

Wellington Philosophical Society, for year ending 30th September, 1924. 

Hawk^s Philosophical Institute, for year ending Slat December, 1924. 

Manawatu Philosophical Society, for year ending Slst December, 192^. 

Fellowship, New Zealand Institute , — On the 6th March the election to the Fellowship 
of the New Zealand Institute of W. H. Outhrio-Smith, Esq., and Dr. R. ,1. Tillyard was 
gazetted. On the 8th April the incorporated societies were asked to forward nominations 
tor filling the two vacancies for 1924. Ten nominations came to hand, and were sub- 
mitted to the Fellows of the Institute for selection. On the 29th October the results of 
the selection were submitted to the Governors. 

Carter Beq^iest , — ^At a meeting of the Standing Committee held on the 4th March 
it was resolved that a Carter Bequest Committee be set up to discuss the terms of the 
resolution carried by the Board of Governors on the 20th January relative to the Carter 
Bequest, the committee to consist of four members of the Institute, two Wellington City 
Councillors, and two members of the Astronomical Section of tho Wellington Philo- 
sophical Society ; the committee to report to the Standing Committee and the various 
bodies interest. The following were subsequently appointed to act on this oom- 
mittee : — 

Representing the Institute — Dr. Marshall, Professor Kirk, Messrs. Eliott and 
Hudson. 

Representing the City Council — Councillors Forsyth and Moadoweroft. 

Representing the Astronomical Section — Drs. Hector and Adams. 

The first meeting of this committee was held in Victoria College on the 8th April, 
when the following resolutions were ^sed : — 

“ That the City Council be asked to grant the New Zealand Institute a tenure in 
perpetuity, or aa long as an astronomical observatory is erected upon it, 
of the site referred to in the Wellington City Empowering Act, 1922.*' 

That Professor Kirk be asked to draft for the Chairman's approval and 
signature a letter to the Town rierk setting forth the proposal of clause C^ 
of the resolution carried at the annual meeting of the New Zealand Institute, 
1923, and that a copy of tho letter l)e sent to each Councillor ; also that 
Professor Kirk, or tho Chairman, bo askod to attend before any committee 
of the Council that may consider the matter." 

A letter embodying the above resolutions was accordingly forwarded on the 26th 
April to the Town Clerk, and on the 28th April a co]^ of the same letter was sent to 
each of the City Councillors. On the 9th July the Town Clerk acknowl^ed receipt 
of the letter, stating that matters contained therein were under consideration, and that 
in ^e meantime the Meaneo telescope had been handed over in trust to Dr. C. E. Adams, 
Gkivemment Astronomer, for settiim up in a temporary building then being erected 
near the Observatory at Kelbum. No further communication has been received on the 
matter. 

Storage qf Stocks,— -The Internal Affairs Department has kindly placed at the dis- 
posal of the Institute a room in the basement of the old Parliament Buildings, recently 
vaoated by the Department, and most of the stocks of publications have already been 
tramrierred there. When these seventeen thousand volumes liave been classified and 
placed on the shelving provided they will be in a much more convenient and satisfactory 
state than has prevailed for years, but the work is heavy and can be done only at 
intervs^. 


* Clause C referred to is aa follows : — 

** That, provided the City Council donate the municipal telescope to the Institute as 
trustees of the Carter Funa, there be built a Carter Memorial Observatory at the 
expense of tee Carter Fund ; that the observatory be under the control of the New 
Zeahuid Institute, the Wellington City Council, and the Astronomical Section of the 
WeUlngion I^osophical Society." 
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OmUit Library Ltyaey , — ^At iMt aimiukl meeting the Standing Committee wm 
naked to inquire further &to the mutter of the Oerter legaoy retained hy the Public 
Tmatee, and whioh waa earning only 8 per cent. Aa 3 per cent, ia the uaual rate allowed 
on amounts at oaU> and aa ttere wae no poaaifaility of the fund being utiliied in the 
near future, on the 0 th June the Standing Committee gave the Public Truatee an 
undertaking that the capital would not be required for five years, and the PuUic 
Trustee ag^^ to allow interest at the rate of 6 per cent. 

Dominion ifuaewm. — ^The resolution passed at last annual meeting was conveyed to 
the Hon. the Minister of Internal Affairs, and the outlook for a new building is decidedly 
blister. Cabinet proposed to give a subsidy of £76,000 provided the oitisena of 
W^dlington raised a similar amount. Subaequently, on a proposal to include an art 
gallery with the Museum, the amount promised by the ^vemment was raised to 
£ 100 , 000 . 

Research QranU, — ^As an outcome of a resolution of the Board at last meeting, a 
deputation waited upon the Hon. the Minister of Internal Affairs with regard to the 
re-eetabUshment of tt^ research-grant vote. The Hon. the Minister was sympathetic, and 
informed the deputation that the Institute would be agreeably surprised at the amount 
whioh he proposed to ask Cabinet to grant for this purpose. the 13th March a 
communication was received from the Hon. the Minister intimating that £ 1,000 had been 
placed on the estimates for a research vote, to be administered by the Institute. On 
the 19th March the incorporated societies were advised by circular that this amount 
was available, and were asked to bring the matter before their members. Nineteen 
applications for grants were received, and ten of these were recommended to the Ifen. 
the Minister for approval. 

Catalogue of Scientific Joumala. — Mr. Arohey, who has the preparation of the 
catalogue in hand, during the year sent to all the scientific libraries in New Zealand 
a copy of the catalogue to be revised. When this revision is completed the catalogue 
can be finally typed or printed, and libraries may obtain a copy. 

Binding , — During the year a complete set of the Institute's Transactions have 
been bound in brown buc^m for the library, and the Standing Committee at its 
meeting on the 10 th Sej^mber agreed to the Library Committee's recommendation 
that up to £100 out of tne special fund in hand be expended on lading t^ publica- 
tions of tike Iiondon Royal Society and £60 on New Zealand publications. 

Finances of the Institute . — ^At a meeting of the Standing Committee held on the 
0 th September the Hon. Secretary submitted certain proposals which would result 
in placing the finances of the Institute on a more secure foundation. It wae resolved 
to place the matter in the hands of the President and Hon. Secretary to report further. 

National Research OouncU . — ^Arising out of a resolution carried by the Board at 
its last meeting, the President drew up the following report showing how the functions 
of National ReMroh Councils elsewhere are at present fulfilled by the New Zealand 
Institute : — 

**The object of a National Research Council is — (1) To co-ordinate national 
efforts in the different branches of science and its applications ; ( 2 ) the investigation 
of a number of special problems by the aid of grants to investigators ; ( 8 ) the encourage- 
ment and development of research by the organiaation of research workers. 

The number of research workers in New Zealand is necessarily small, and they 
are scattered. In each centre there is a society affiliated to the New Zealand Institute 
whioh meets regularly for the discussion of any scientific matters that are the subject 
of research of any of the members, who practically constitute all the scientific worlmrs 
of the district. Representatives of these societies meet annually in Wellington, when 
they consider renorts from the . different societies. Those representatives that are 
aviwUe in Wellington constitute the Standing Committee, and meet regularly 
between the periods of the a nn tia l meetings and deal with any matters refei^ to 
them by the individual societies. This we believe is the most satisfactory way within 
the limits of the possifailities of the Dominion conditions to co-ordinate soientifio 
research work in the country. 

"The Standing Committee receives reports from the various affiliated societies 
of persons who are qualified and ready to undertake research of any kind* Where 
su| 0 ested research coincides with or dujdicates work that has been undertaken else- 
where rile society concerned is informed and necessary action is taken. Also, af^ratus 
and material that has been used by one Investigator whose work is completed is sent on 
to another who may require it. 



Annual Meeting, 1925. 


761 


'* The Standing Committeo, after considering applications for grants from the 
various research workers, decides whether the subject of research and the applicant 
justify expenditure, and, if so, it allots a certain sum from the Government research 
grant which it oonsidors sufficient to meet the exponses that are necessarily incurred 
in conducting the research. 

We consider that by acting in this way the Institute is in etfeot acting the 
part of a National Research BoaM for the Dominion.'* 

Tongariro Naiumal Park. — At last annual meeting tho following resolutions — 
"That this Board strongly opposes the planting of heather on any part of the 
Ton^riro National Park or any other scenic reserve " ; and " That no le^ng of any 
portion of the National Park be allowed "—were forwarded to the Hon. the Minister of 
Lands, who replied that he was forwarding them to the Chairman of the Tongariro 
National Park Board. 

On the 10th October a letter was read from the Manawatu Philosophical Society 
protesting strongly against the introduction of any exotics into the park. On the 
19th November a deputation organised by the Tararua Tramping Club waited upon 
the Ifinister of Lands and the Park Board to protest against heater and grouse being 
introduced into the park, and against the selection of the Haunted Whare site for thp 
new hostel. Professor lUrk and Mr. G. V. Hudson represented the Institute on this 
deputation. 

On the 18th November the Standing Committee passed the following resolution : 
" 'Fhat in the opinion of the New Zealand Institute the Tongariro National Park should 
be absolutely reserved as a sanctuary for native plants and animals." 

Stewart Island. — resolution passed at tho annual meeting in January last, 
urging that the control of the animal-life on Stewart Island should be retained by 
the Government and should not be allowed to pass into the hands of any acclimatisa- 
tion society, was conveyed to the Hon. the Minister of Internal Affairs, and on the 30th 
April the Minister replied and asked for details as to how the Institute would suggest 
that its wishes could be carried out. 

At a meeting of tho Standing Committee held on the 5th June a sub-committee, 
consisting of Professor Kirk and Messrs. Oliver and H. Hamilton, was appointed to go 
into the matter. On the 19th December tliis committee sent in the following report, 
which was read at a meeting of the Standing Committee hold on the 23rd Decoml^r, 
when it was resolvecf that the Hon. the Minister bo replied to and given the recom- 
mendations of the committee : — 

" The committee set up to consider the matter of protection of plant and animal 
life on Stewart Island reports as follows : — 

" Nearly the whole of fitewart Ishuxi is Crown land, and is reserved either as 
scenic reserves or as forest reserves. It would appear, therefore, that the status, from 
the point of view of the Institute, is not unsatisfactory , although an improvement 
would perhaps be effected if the whole of the Crown lands on the island were declared 
a permanent forest reserve. 

" The oorrespondenoe shows that deer are present in numbers. It is in the 
interests of the country, and especially in the interests of tho State Forest Service, that 
thev should be exterminated. They not only kill trees, but they keep down tho 
undergrowth and prevent regeneration, thus setting a limit to the life of the forest. 

" Experience shows that it will probably be extremely difficult to get the serious- 
ness of the position recognized by the Government. Pending decisive action by the 
Government, the committee recommends that Government regulation should make 
it a serious offence for any one licensed to shoot on a reserve, on Stewart Island or 
elsewhere, to have on the reserve a fowling-piece or any rifled firearm with a bore less 
than *803. In fhe absence of fowling-pieces and pea-rifles, the destruction of bird- 
Itfe would be much lessened. * 

" As such a regulation as that just referred to would probably not be binding on 
the Maori on mutton- birding expeditions, it is suggested that the Institute should oibw 
up and dhoulate among the Maori of Stewart Island and elsewhere a statement of the 
main facts, and an appeal for the native plants and animals. 

** Signed on behalf of the committee. 

" H. B. Kirk.” 

Australasian Association for the Advancement of Science. — On the 2nd August the 
Standiag Committee appointed Professor Sommerville and Mr. A. M. Wright to represent 
the Institute at the Adelaide meeting of the Australasian Association for the Advancement 
of Sofenoe, and is was resolved to ask those delegates to report on the proposals for 
widening ^e functions of the association as submitted by the General Sectetiry of the 
association. 



752 Proceedifigs, 

On the 17th September the following report was received from Professor Sommer- 
ville and Mr. Wright 

'' The matter contained in the circular issued by the permanent Secretary of the 
Australasian Association for the Advancement of Science relating to the proposed 
widening of the functions of the association was brought up at a meeting of the Council 
in Adelaide, and the following committee was appointed to inquire and report on the 
suggestions : Sir George Knibbs, Sir John Monash, Sir Baldwin Spencer, Mr. Andrews, 
Mr. L. Keith Ward, and Dr. H. C. Richards. 

Other resolutions of interest which were passed are as follows : — 

'' (1.) Tn future Vice-Presidents of the association shall consist of members domiciled 
in Australia or New Zealand, with the exception of the founder, Professor Liversidgo. 

“ (2.) Professor H. B. Kirk was appointed joint Local Secretary for New ZeaLmd 
with Professor G. Coleridge Farr. 

(d.) The Mueller Medal was awarded to Mr. Andrew Gibb Maitland for his 
eminent services in the cause of geology. 

(4.) The places and dates for the next two meetings were decided as follows : 
August, 1926, Perth ; January, 102S, Hobart. 

(5.) Sir Thomas Lyle was appointed President for the meeting in 1926. 

(6.) The proposal, received at the last meeting at the instance of the Department 
of Internal Affairs of New Zealand, that the name of the association bi^ changed to 
the ' Australian and New Zealand Association for the Advancement of Science * was 
negatived, but it was resolved that future correspondence paper of‘ the association 
should have the words ‘ Australia and New Zealand ’ inscribe on it, in brackets, 
underneath the present title.” 

ScitrUi^ Visits to Pacific Islands, — At a meeting of the Standing Committee held 
on the 23ra December the following letter was received : — 

” The Hon. Secretary, New Zealand Institute. 

‘‘ Dear Sir, — 

” In 1924 the Minister of Defence extended to New Zealand scientists, on 
application of the Board of Science and Art, the privilege of travelling between various 
Pacihe islands on H.M.S. ‘ Veronica * and ‘ Laburnum,* the cruises of which take place 
from June to October. The Minister now advises that similar facilities will be accorded 
to approved scientists on future occasions whenever the exigencies of the service will 
permit. No cabin accommodation is, as a rule, available in His Majesty's ships, and 
the total number to be accommodated should not exceed four persons. 

” Applications for accommodation should be forwarded not later than the middle 
of March, annually, as it is necessary to arrange the itinerary of His Majesty's ships 
to the islands of the South Paci6c by the end of the month. 

” Yours faithfully, 

” J. Allan Thomson, 

” Secretary, Board of Soienc*e and Art.** 

RtscHiUions noi otAeruase meniumed in the Report, 

1. On the 4th March it was resolved that the price of Bulletin No, 3, part 8, be 
ds. 6d. to members and 4s. to non-members. 

2. On the 6th June it was resolved to grant Mr. Dixon fifty extra copies of his 
BuUelin No, 3, part 3. 

3. On the 16th September it was resolved to discontinue printing the Roll of 
Honour in the Transactions, 

4. On the 18th November it was resolved that the price of back numbers of the 
Transactions to booksellers be the same as that to non-members, and that no discount 
be allowed. (See resolution of annual meeting.) 

Arising out of the Standing Committee’s report : — 

National Research CemweiZ.— -Proposed by Dr. J. A. Thomson, seconded 
by Dr. Chilton, and carried, That the President be re<j nested to communi- 
cate with the Australasian Association for the Advancement of Science, 
the Pan-Pacifiic Congress, the {Rational Research Councils of Australia, 
America, and Japan, and other similar bodies, informing them that the 
New Zealand Institute carries out the functions of the National Research 
Council for New Zealand, 
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Stewart Island Sawc^Martc^r.— Proposed by Dr. Cockayne, seconded by 
Professor Segar, and carried, That a committee be set up to suggest to 
the Standing Committee, who shall have power to act, the setting-aside 
of more scenic reserves in Stewart Island. 

Publications Committee , — Proposed by Dr. J. A. Thomson, seconded by 
Dr. Cockayne, and carried, That the Standing Committee, with the addition 
of the Hon. Editor, be the Publications Committee. 

Tongariro National Path . — The President read his report on the Tongariro 
National Park Board. 

Repobt of Tonoakiuo National Park Board. 

The Board has held the cutitomary quarterly meetingR during the year, and much 
discusBion haR taken place in regard to the site of the proposed hostel. The Board 
decided on the Haunted Whare site. 

A road has been cleared through the tongue of bush between the Haunted Whare 
and Whakapapa huts. 

The Prisons Department is still cutting timber on the south slopes of Hauhanga- 
tahi. They are restricted to those trees that have bf«n previously marked. Care 
is taken to prevent fire. 

The liberation of grouse was done without previous authority from the Board, 
As your representative, I moved at the last meeting, That this Board regards the 
Tongariro National Park as an absolute sanctuary for New Zealand fauna and flora.*' 
An amendment was moved to the effect that no exotic plants or animals were to be 
introduced without previous authority of the Board. The amendment was carried 
by a narrow majority. This perh^ is an improvement on the previous position, 
though 1 think the present state of affairs is not satisfactory to those who wish the park 
to maintain its distinct national character. This I fancy is the wish of all nature- 
lovers and of many others who have a general national interest. 

P. Marshau., 

President, New Zealand Institute. 

On the motion of Dr. Chilton, it was resolved, That the report be received, 
and the President thanked for it. 

On the motion of Professor Easterfield, seconded by Mr. Hill, it was 
resolved, That this meeting of the Board of Governors of the New Zealand 
Institute, containing delegates from all the scientific societies in New Zealand, 
unanimously protests against the introduction of any plants and animals 
other than natives of New Zealand into the Tongariro National Park. 

Great Barrier Reef Committee's Report, — This report was received, 
and on the motion of Dr. Thomson, seconded by Dr. Cockayne, it was 
resolved, That Mr. Oliver be thanked for his report, and reappointed the 
Institute’s representative on the Great Barrier Reef Committee. 

Rsfobt of Great Barrikr Reef Committee. 

The operations for the past year include twelve meetings of the committee. 

Reports were received from Commander Maxwell, R.N., on soundings in the reef 
region, and from Mr. H. Tyron, Queensland Government Entomologist, on the economic 
products of the reef, 

Bfr. Charles Hedley was appointed full-time Scientific Director to the committee 
from the Ist April, 1924, at a salary of £S00 per annum. A plan for the future work 
was submitted by Mr. Hedley, and his suggestions were adopted by the committee. 

The publications of the committee during the year include the following papers : 
** Geological Reoonnaiaanoe in Northern Queensland " ; ** Emergence at Holboume 
Island Natural Destruction of a Coral Reef " ; '' Temperature Observations at 
Wallis Island." 

The Scientiflo Director has reported on the following subjects : " A Raised Beach 
at the North Barnard Islands " ; Coral Shingle as a Beach Formation " ; ** The 

Townsville Plain ** ; "An Opacity-meter." 
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Boring proposals submitted by Professor Riobards have been circulated to members 
of the committ^ and to various gMlo^ts for comments and suggestions. 

Financial statement showa— Receipts, £2,317 Os. 5d. ; expenditure, £453 17i. lOd. : 
balance in hand, £1,863 2 b. 7d. 

W. R. B. OuvKH, 

New Zealand Institute Representative on the committee. 

Dominion Museum and Art OaUery , — On the motion of Dr. Chilton, 
seconded by Professor Worley, it was resolved, That the Oovernment be 
urged to bring in a Bill placing the control of the Dominion Museum and 
Art. Gallery in the hands of a Board of Trustees. 

Pan-Pacific Food Congress , — This report, by the Hon. G. M. Thomson, 
was read and received. 

Pau-Pacikio Food Oonorbss, Honolulu : Hbport bv G. M. Tnomson. 

As an outcome of my visit to Honolulu in July-Scptember of last year as Now 
Zealand delegate to the Pan-Paoific Food Conservation Congress, two matters of scientific 
importance outside the scope of the conference arrested my attention, and I desire to ask 
the co-operation of the New Zealand Institute in urging these upon the notice of the 
Government. 

The question of establishing a vulcanological observatory in the North Island of 
New Zealand has been under consideration for the past four or five years, but so far 
no definite action has been taken. I recently revived the subject in a letter to the Minister 
of Internal Affairs, dated 8th November. 1924. A oo^ of this is filed in the Dominion 
Museum. The latest proposal is a resolution of the N^ew Zealand Board of Science and 
Art, passed at its meeting of Srd October, 1924, as follows • 

That, in view of the fact that the geological structure of the thermal regions is 
still very imperfectly known, the committee consider that the first step towards a permanent 
vuloanologioal observatory should bo the appointment of a full-time research officer to 
make geological and vuloanologioal observations for a period of two years under the 
direction of the Board. The committee recommend that the officer should be appointed 
by the Board, at a salary of £400, be furnished with a motor-car, and receive mileage 
expenses.** 

I suggest that the Institute at its annual meeting should support this proposal, 
and ask the Government to take action at as early a date as possible. 

The second matter is the desirability of fitting the vessels of the New Zealand naval 
and marine services with sonic depth-finders, and is embodied in a letter to the Minister 
of Marine, ^e importance of this subject is twofold. First, in view of the development 
of a Fishery Department, which the Government is now undertaking, it is very desirable 
that a detailed survey of the costal region within the 100-fathom line should be undertaken. 
This could be done by the smaller vessels of the service — e.g., the *' Veronica ** and Hie 
** liabumum,** and also the ** Tutanekai.** Ultimately, contour maps of the whole 
area could be prepared. Secondly, if the larger vessels of the naval service— 
H.M.S. Dunedm *^ — were fitted wr^ sonic droth-flndeis, it would be possible to obtain 
a complete bathymetrical survey of the deep fiimnre which lies approximately along the 
line between the vdcanic region of the North Island of New Zealand and the Islands of 
the Tongan and Somoan groups. InformaHon on this matter would be most valuable 
in connec^n with the work of the volcano observatory. The United States Navy 
would probably supplement this work later by a similar survey of the line between 
Samoa and Hawaii. 

The Council of the Institute would be furthering a great Imperial as well as inter- 
national scientific research if it succeeded in moving the New Zealand Government to take 
action in these two directions, and I have therefore much pleasure in suggesting that it 
give the whole subject its fuUest consideration. 

Gbo. M. Thomson. 

Sonic The follow!^ resolution, proposed by the Hon. 

G. M. Thomson, seconded by Dr. Chilton, was earned ; That the Govern- 
ment be urged to furnish vessels of the New Zealand Naval Service with 
sonic depth-finders to enable them to carry out a bathymetrical survey 
of the seas round New Zealand and of the deep-sea area between New 
Zealand and Samoa. 

Oedlcgicgi and Y^dcanologieal Reseofch, — On the motion of the Hon. 
0. M Thomson, seconded by Professor Easterfield, it was resolved, That 
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the GovernmeDt be asked to give effect to the recommendations of the 
Science and Art Board that a f^-time research officer should be appointed 
to make geological and vulcanplogical observations in the volcamc region 
of the North Island. 

Price of Transactions , — On the motion of Dr. Cockayne, seconded by 
Dr. Thomson, it was resolved. That volumes of the Transactions of which 
there is a sufficient stock, as quoted on the cover of the volumes at 5s. ])er 
volume to non-members, be sold to booksellers at 3s. 6d. per volume. 

Publications Committee's Report , — The report was read and received. 
A special vote of thanks was unanimously accorded to the Hon. Editor 
for his labours during the year. 

KsPOBT of PtTBIJOATIONS OOMMITTKS. 

The volttme for the two yesrs ending Slst December, 1923» wss issued in one volume 
ol 18 -f 884 pages (of which 167 pages were Proceedings and Appendix), with 71 plates 
(one coloured), and the usual illustrative text>figures. The volume contains sixty-one 
papm by fo^-two authors, the papers for the two years being kept separate. " The 
publications of the Institute are now up to date, a further instalment of THzon^s Mosses 
received during the year being in the hands of the printer. 

Owing to a notice iN^nt to the affiliated societies informing them that the rule that no 
papers received after the 31 st December would appear in the current volume, most of 
the papers were sent immediately after reading, so that preparation of Volume 66 is 
already well in hand, and it is hoped that it will be issued in the 6rst half of 1925. 

For the committee. 

Johann im C. Andbrshn. 

Hon, Librarian H Rejtort , — This report was read and received. It was 
resolved to accept Professor Kirk's resignation with regret. 

UspORT OF Hon. Ltbbartan. 

The Institute did me the honour to appoint me Honorary Librarian. I wish I 
oould make a report that would show that t had proved worthy of the honour, but 
I cannot. AU the good work that has been done in the library has been done by Miss 
Wood, who has shown herself very zealous and competent. I have done nothiim. 
I had a great many good intentions — so many that the Board, if it knew of them aS, 
would naturally oonolude that I had spent the year in preparing a motor-road to my 
Anal destination. If I could get time for the impoirtant work of the library I should 
be glad to continue in offloe, but I cannot. T ask, therefore, that the Board will appoint 
some one that can and will. 

H. B. Ktrk. 


Hon, Treasurer's Report , — This report was read and received, and the 
following statements, duly audited by the Auditor-General, were adopted 


(a.) Statement of Receipts and Ej^nditure. 

\h,) Statement of Assets and Liabiuties. 

(c.) Statement of Research Grants. 

(d.) Statement of Carter Bequest. 

(s.) Statement of Hector Memorial Fund. 

(/.) Statement of Hutton Memorial Fund. 

(p.) Statement of Hamilton Memorial Fund. 

On the motion of Dr. Marshall, seconded by Professor Worley, the 
following resolution was carried : That the anntud grant received by t]^ 
New Zealand Institute from the Government is entirely inadequate for 


the requirements of the Institute, being no more than the salary of many 
a Qovemment official. Owing to the increase in the work of the Iiuititute 
and to the very lar^ increase in the cost of publishing the Transactions, 
the Institute is less liberally treated at the present time than it was forty 

r re ago. The Board of Governors believeii that the Government cannot 
aware of the disabilities under which the New Zealand Institute is 
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labouring, or of the importance of the work being carried out by the 
Institute, and hereby resolves that a committee of the Board shall wait 
upon the Hon. the Minister of Internal Affairs and request that the annual 
grant be increased to <*2,000. 

It was resolved that the President and Messrs. Aston, Eliott, Hudson, 
Morgan, and the Hon. O. M. Thomson be a committee to wait on the Hon. 
the Minister to present this resolution. 

UoN. Trcaburbr’s Report. 

At the last annual meeting, owing to no anticipatory liability having been shown 
for printing Volume 54. the finances appeared to be in a satisfactory condition. This 
meeting, however, has to face quite a chiferent position ; and in conso(|uence of the 
government Print's charges for both Volumes 54 and 55 being debited in the present 
balance-sheet the credit balance of £869 15s. 3d. on the 1st *lanuary, 1924, has l>een 
turned into a debit balance of £1,122 12s. lOd. on the 1st January, 1025. 

Owing to the late appearance of Volume 55, the incorporated societies did not 
receive their copies and relative accounts until last month, therefore only two societies 
have paid their levies. There should be about £236 to come in from this source, but 
this h^ been taken into consideration in the balance sheet. 

It will also be seen that the Government Printer’s account for Volume 65 — £1,518 19s. 
— ^has increased by over £163 as compared with the cost of Volume 54 — £1,355 lOs. — 
although Volume 55 had only 884 pages as against 920 in Volume 54. In 1914 the 
Government Printer’s account for Volume 45 (419 pages) was £334, a cost of under 
16s. per page, as oom{>ared with £1 14s. 7d. per page for Volume 55, an increase of over 
1 16 per cent. 

The position is a serious one, and it will bo necessary thoroughly to discuss it, and, 
if possible, arrive at a decision on the question of the hnances, at the annual meeting. 

It is obvious that with the annual coat of printing the Transactions now amounting 
to over £1,600, and other expenses, say, £500, totalling £2,000, and on the other hand 
the statutory grant of £1,000, and other sources, say, £350, total £1,350, it means that 
the Institute must show a loss of about £650 per annum. 

There appears to be only four ways by which the position can be remedied : 
1) Out down the sise of the volume by more than half, or issue it every two years 
instead of each year : (2) obtain an increased grant from the Government ; (3) charge 
the incorporated societies the increased cost of the Transactions : (4) find some cheaper 
means of printing the Transactions, 

The various trust accounts continue to show a very satisfactory condition. The 
Carter Betiuest revenue has increased from £320 17 b. 3d. in 1923 to £339 6b. 3d. in 1924 ; 
the revenue earned is eipial to 6*21 per cent. The capital has now grown to £5,754 12b. 1 1 d. 

Up to the present no action has been taken regarding the resolution carried at the 
last annual meeting to spend £3,000 on the building of an observatory in Welllington. 

The books and accounts have, as usual, been well and accurately kexit by the 
Assistant Secretary. 

M. A. Kliott, 

Hon. Treasurer. 

Xew Zealand Institute. — Statement or Recbifts and Expenditure for Year 
ENDING 31 ST December, 1924. 

Receipts, 

Balance as at 31st December, 1923 , . 

Petty cash in hand, 1st Januaiy, 1924 
Pubuoations sold (authors’ copies) . . 

Statutory grant, 1924 
Interest, Carter Bequest . . 

Interest, Hector Memorial Fund 
Interest, Hutton Memorial Fund . . 

Interest, Hamilton Memorial Fund 
Interest on Endowment Fund invested 
Interest, Post Office Savings-bank (Endowment Fund) 

Interest on Carter legacy . . . , 

Levy on Volume 54 
licvy on Volume 55 

Research grants paid by Department of Internal Affairs 
Research grant — ^^lanoe refunded 


£ s. d. 

.. 2,105 6 11 
10 8 8 
92 5 8 
1,000 0 0 
338 15 0 
68 10 0 
58 10 0 
8 7 6 
10 0 0 
61 11 5 
1 10 0 
188 5 0 
44 15 0 
166 0 0 
0 4 8 


£4,149 9 10 
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Erptnditure 

Government Printer 
A« A. Lawson (plate) 

Adlard, Son, and West, Newman 
C. M. Banks (letter-book) . . 
Travelling-expenses 

Charges (^nk oommission, insurance, Ac.) 
Salary . . 

Petty cash (postages, Ac.) 

Binding library b^ks 
Library shelving, cabinet, Ac. 

Hector Prize, 1923 
Hector Prize, 1924 
(kirter interest invested 
Interest on trust funds transferred to accounts 
Research grants . . 

Balance, as under 


£ ad. 
1,100 0 0 
29 5 4 
2 6 0 
1 2 6 
60 8 2 
7 11 0 
283 6 8 
13 8 9 
15 4 4 
17 6 3 
45 0 0 
45 0 0 
298 19 11 
105 7 5 
431 1 9 

1,694 2 9 


£4,149 9 10 


Balance in Bank of New Zealand 
I^ss unpresented cheque 

Balance in Post Office Savings-bank 
Potty cash in hand . . 


£ 8. d. £ s. d. 
242 11 8 
30 0 0 

212 11 8 

1,474 11 2 

6 19 11 


£1,694 2 9 


Dr. Cr. 


Made up as follows— 

£ 

8. 

d. 

£ 

B. 

d. 

Library Fund 


, , 


230 10 

8 

Government Research Grant Fund 


, , 


706 

8 

7 

(barter Bequest — Revenue Account 


, . 


82 

11 

6 

Hector Memorial Fund — Revenue Account 

27 

13 

8 




Hutton Memorial Fund — Revenue Account 




80’ 

2 

7 

Hamilton Memorial Fund — Revenue 







Account 




1 

9 

7 

Endowment Fund — Revenue Account . . 




135 

5 

9 

Carter Legacy— Interest 




3 16 

0 

Government Printer 




2,020 18 

5 

Amount overdrawn, Hamilton Fund 

0 

3 11 




Sundry debtors 

236 18 n 




DeSoit on year's work 1 

,122 12 

10 




Carter B^uest^ — Post Office Savings- 







bank Account 

82 11 

6 




Hector Memorial Fund — Post Office 







Savings-bank Account 

15 

6 

4 




Hutton Memorial Fund — Post Office 







Savings-bank Account 

80 

2 

7 




Hamilton Memorial Fund — Post Office 







l^vings-bank Account 

1 

9 

7 




£1,566 16 

4 £3,261 

2 

1 


£1,566 19 4 


£1,694 2 9 
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New Zbauled Institutb. — Htatbmbnt of Amstb aku Liabilities as at 
81 ST DEOBMBaB, 1024. 


Liabilities, 

Carter Bequest — Capital Account 
Hector Memorial Fund — Capital Account 
Hutton Memorial Fund — Capital Account 
Hamilton Memorial Fund — Capital Account . . 
Endowment Fund — (Capital Account 
Carter Bequest — Revenue Account 
Hutton Memorial Fund — Revenue Account . . 
Hamilton Memorial ¥Htnd — Revenue Account 
Endowment Fund — Revenue Account 
Library Fund 

Government research grants 
Interest* cm Carter legacy of £50 
Government Printer 


£ B. d. 
5,754 14 11 
1,184 18 1 
1,014 5 10 
48 7 11 
188 18 4 
82 11 6 
80 2 7 
1 9 7 

135 5 9 
230 10 8 
70« 8 7 
8 15 0 
2,020 18 5 
£11,402 8 2 


Aaaeta, 

Inscribed stock, Discharged Soldiers Settlement Loan, £7,050 

Post Office inscribed stock, £1,100 

Government war bonds, £M 

Hector Memorial Fund — Revenue Account . . 

Petty cash in hand 

Cash in Post-office Savings-bank 

Cash in Bank of New Zealand 
Less unpresented cheque 

(■^ash in Post-office Savings-bank — Carter Bequest Account 
Cash in Post-office Savings-bank — Hector Fund Account 
Cash in Post-office Savings-bank — Hutton Fund Account 
Cash in Post-office Savings-bank— Hamilton Fund Account 
Sundry debtors . . 

Balance of liabilities over assets 


£ d. 

242 8 

30 0 



£ 8. d. 

7,068 2 11 
1,084 15 3 
48 11 10 
27 13 8 
6 19 11 
1,474 11 2 


212 11 
82 11 
15 6 
80 2 
1 9 

230 18 11 

1,122 12 10 


£11,462 8 2 


Examined and found correct. — G. F. C. 
General. 


('ampbbll. Controller and Auditor- 
M. A. Eliott, Hon. Treasurer. 


New Zealand Institute. — Government Rbsbaboh Grants for Year ending 
SlsT December, 1924. 





Dr. 

Cr, 




£ 

s. d. 

£ B. 

d. 

Jan. 1. 

By Balance 



971 5 

8 

Jan. 21. 

Treasury 



100 0 

0 

Dec. 15. 

Refund, Dr. Curtis 



0 4 

8 

Deo. 19. 

Treasury 



80 0 

0 

Dec. 19. 

Treasury 



6 0 

0 

Deo. 19. 

Treasury 



80 0 

0 

Jan. 28. To Professor Easterfield 

100 

6 0 



Mar. 5. 

Dr. Inglis 

25 

0 0 



Mar. 5. 

Professor Speight 

50 

0 0 



April 12. 

H. Hamilton 

10 

0 0 



June 27. 

Dr. Malcolm 

10 

0 0 



July 18. 

J. G. Myers 

10 

0 0 



July 18. 

H. J. Finlay . . 

27 

1 10 



Aug. 22. 

£. K. Lomas . . 

24 

16 4 



Aug. 28. 

Dr. Marsden 

82 

14 10 



Oct. 17. 

Dr. Malcolm 

10 

0 0 



Nov. 25. 

Artesian Wells (Jommittee 

82 

11 6 



Nov. 26. 

W. J. Philtipps 

6 

0 0 



Nov. 25. 

H. J. Finlay . . 

10 

0 0 



Deo. 7. 

Dr. C. C. Farr . . 

7 

17 8 



Deo. 23. 

Dr. H.H. Allan 

45 

0 0 



Deo. 28. 

R. 8. Allen 

80 

0 0 



Deo. 28. 

Balance 

706 

8 7 





£MS7 

10 4 

£M87 10 

■4 


By Balance £706 8s. 7<3U 
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New Zealand Institute. — Trust Accounts. 

Carter Bequest, — Revenue Account for the Year ending 31st December, 1924, 

Dr, £ B. d. I 6V. £ s. d. 

To Interest invested in Poet By Balance 35 8 11 

Office inscnbed Bto(*k . . 298 19 1 1 Interest on investments and 

Balance 82 1 1 6 Post Office Savings-bank 339 6 3 

Books sold 4 13 9 

Books exchanges for Trans- 
actions , , 2 2 6 


£381 11 5 £381 11 6 



By Balance 

£82 11 

6 

Hector Memorial Fund for the Tear ending 31st December, 1924. 



Dr. 

£ B. d. Cr. 

£ B. 

d. 

To Balance 

6 14 10 By Interest on investments . . 

68 10 

0 

Prize, 1923 

46 0 0 Interest. Post Office Havings- 



Prize, 1924 

45 0 0 bank 

0 11 

2 


Balance 

27 13 

8 


£96 14 10 1 

£96 14 

10 

To Balance 

. . £27 13 8 : 



Hamilton Memorial Fund for the Year ending 31st December, 1924, 



Dr. 

£ s. d. Cr. 

£ s. 

d. 

To Balance 

1 14 10 By Coupons 

3 7 

6 

Amount overdrawn 

0 3 11 Interest. Post Office Savings- 



Balance 

10 7 bank 

0 0 10 


£3 8 4 

£3 8 

4 


By Balance 

£1 e 

7 

Hutton Memorial Fund for the Year ending 31st December, 1924. 


Dr. 

£ B. d. ! Cr. 

£ B. 

d. 

To Balance 

.. 80 2 7 By Balance 

20 11 

10 


1 Interest on investments . . 

58 10 

0 


' Interest. Post Office Savings- 




; bank 

1 0 

9 


£80 2 7 £80 2 7 


Administration of Research Grants , — On the motion of Mr. Wright, 
seconded by Professor Worley, the following resolutions were carried 

1 . That the Board shall notify the affiliated societies of the funds available 
for research purposes, and invite applications at least three months prior 
to the latest date upon which such applications will be received by the 
Board. 

2. That no allocation from the Research Grants Fund shall be made 
until after a certain specified date, upon which all applications for the period 
shall close. 

3. That the date upon which the applications are to close shall bo .fixed 
by the Board. 

4. That all applications for grants shall be considered as soon as 
possible after the olosing<date by a Research Committee. The number 
of members and the personnel of the committee shall be determined by 
the Board. 
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5. That the Research Committee shall make its recommeudation to the 
Board, and shall have power to make such iiujuiries and call for such 
reports, either confidentially or otherwise, as it may think fit, in order to guide 
its members in making recommendations. 

On the motion of Dr. J. A. Thomson, it was resolved, That the Research 
Grants Committee consist of Dr. Chilton, Dr. C. C. Farr, Dr. Hilgendorf, 
I'rofessor Speight, and Mr. A. M. Wright. 

On the motion of Professor Easterfield, seconded by Dr. Malcolm, it 
was resolved, That the intimation of the acceptance or rejection of an applica- 
tion for a grant be made both to the society through whicli the ap])lication 
is made and also to the applicant himself. 

Discussion on a letter from the Secretary of the Auckland Institute, 
dated 14th January, 1925, asking for a reconsideration of a decision of the 
Standing Committee regarding an Auckland application for research, was 
ruled out of order by the President, and the letter was referred to the 
Research Grants Committee. 

Repobi' of Rkskabch Gbamts Committed.. 

Dr. H. U. Allan, who, through the Philosophical Institute of Canterbury, in 1928 
waa granted £30 for an investigation of cocksfoot and rye-grasa, reported on tlie Hth 
December that work had pr<*ce^ed along the lines reported on previously (scjo vol. 56, 
p. 762). Valuable parcels of Meeds have been received from the Welsh Plant- breeding 
Station and from the Royal Daniah Agricultural Society. Theue seeda have been 
aown along with a further aeriea of experimental plota. Dr. Allan propoHes to con- 
tribute to the New Zealand Journal of Agriculture a aeriea of articles bearing on pointa 
brought out in theue preliminary triak. Unexpended portion of grant ia £6. 

Dr. H. H. Allan, who, through the PhiloMopnical Institute of Canterbury, in August, 
1924, was granted £80 for an investigation of Mount Egroont forests, reported on the 
Hth Ilecember that he had made arrangements to spend the month of .January in the 
field making a preliminaiy examination of the forests. 

The Artesian W^clls Committee, which, through the Philosophical Institute of 
('unterbuiy, in 1921 was granted £1(X) for research into the sources of 8ui)ply, ooustancy 
of flow, &c., of artesian wells of the Ohristchurch area, reported on the 2nd December 
that research on the fluctuations of the water-level in the Christchurch and neighbour- 
ing wells has been regularly prosecuted. No specially striking facts have recently 
come to light, but certaint}^ has been reached on many important points which wore 
previously only suppositions. A stage has now been reached at which the discovery 
of new facts by the method adopted is not commensurable with the labour involved 
in discovering them, and the research will be terminated. A full report will be 
presented for publication in the next volume of the I'ransactions, The expenditure 
amounted to £91 2 b. lOd., and the balance has been relinquished. 

Mr. G. Brittin, who, through the Philosophical Institute of Canterbury, in 1919 
was granted £100 for a research in fruit-tree diseases, reported on the 9th December 
that the usual work of pruning and spraying had been carried out on the peach-trees 
under experiment with practically the same conclusions. Owing to the very wet 
weather brown-rot was veiy bad at the blossoming stage, but the appUoation of an 
additional spray of 1 -in-80 lime-sulphur stopped infection and saved a large proportion 
of the fruit. Investigations into the cause of falling fruit resulted in the conclusion 
that there was an insufiioienoy of nitrogen in the soil, and Mr. Brittin intends putting 
in a cover-crop of blue lupins in Januaxy, to be followed by lime when the crop is 
ploughed next spring. Mr. Brittin has b^n working in conjunction with Mr. Neil, of 
the Biological Ilepartment, in endeavouring to identify the disease of the peach-buds, 
so far with little result. The expenditure amounts to £6 18s. 

Professor P. W. Burbidge, who, through the Auckland Institute, in 1921 was 
granted £100, and in 1923 an additioxial £25, for researoh on the intensity of long- wave 
signals, reported on the 4th December that during 1924 certain parts of the apparatus 
were reconstructed, and signals are now being well received. Arrangements are being 
made for regular signals from Lyons or Bordeaux, on which the actual measurements 
will be mack. The work has been delayed during the session by the usual routine 
work, and, since it involves the taking of a continuous series cd observations, will 
probably extend over the next two years. £104 8s. 4d. has been expended on 
apparatus. 
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J>r. K. M. ('urtiu, who, through the Nelson Institutes in 1W2() was granted £100 
for reseaixsh in parasitie mycology, reported on the 14th December that she had carried 
out her research on twenty-two varieties of stone-fruits, including poach, apricot, 
nectarine, cherry, and plum, and it is evident that the current theory concerning the 
cause of resistance and susceptibility to the brown -rot fungus does not offer an adequate 
explanation for resistance in apricots, is even less adequate for {leaches, and is quite 
inapplicable for cherries and nectarines. £99 15s. 4d. has been ex}K*nded in books, 
and the balance refunded. 

Mr. W. C. Davies, who, through the Nelson InstituU\ in 1921 was granted £50 
for research in soil bacteria and protozoa, reported on the 16th Docemlx^r that the work 
on the bacteriology of typical soils of the Nelson district and on the soil micro- 
organisms of the tomato-houses of Nedsou is being continued as opportunity offers, 
and should during the coming year reach a stage warranting publication. The whole 
of the grant has been expended. 

Professor T. H. Easterheld, who, through the Nelson Institute, was in 1921 granted 
£200 for investigation in orchard chemistry, reported on the 1 5th December that the 
whole of the grant had betm expended, and it eovt‘rod only a small part of the cost of 
investigation. 'Great attention was paid to the problem of the cool storage of fruit, and the 
results of 1923 investigations have appeared in the New Zealand Fruitgrower, and have 
been issued separately by Messrs. McLeliand and Tiller, who efficiently carried out 
the experiments. In IMiember, 1923, the Nelson Freezing Company altered their 
methods of storing fruit in accordance with the indications of the experiments, with 
the result that not a single case of mature apples has been condemned. In 1922 and 
1923, under the old system of storing, the losses were enormous. 

Professor T. H. Eastorftcld, who, through the Wellington Philosophical Society, in 
1019 was granted £250 for a research on I)^w Zealand mineral oils, reported last year 
that the research was concluded, and the results published in the Chemistry arid Industry 
Review* A rismni of the investigations has been published in the Sew Zealand Journal 
of Science and Terhnohgy, 1924, vol. 6, pp. 274-78. 

Professor C. Coleridge Farr, who, through the Philosophical Institute of Canterbury, 
in 1919 was granted £100, and later an additional £90, for a research on the porosity of 

S orcelain insulators, reported on the 12th December that a good deal of work has been 
one during the year, although no further call has lieen made on the ^ant. Idany 
tests for porosity have been made on insulators submitted by the Public Works 
Department, and experiments in insulators which broke down in consequence of a 
crack developing in the top shell after the insulator had been erected in position 
proved the design to be faulty, with insufficient provision for expansion and con- 
traction. An unexpanded balance of £55 Us. fid. has been surrendered. 

Professor Farr, who, through the Philosophical Institute of Canterbury, in 1921 
was granted £15 for research on the physical prom'rties of gas-free sulphur, reported 
on the 12th December that some progress had been made during the year. The 
installation of a liquid-air plant at the laboratory has taken place, and it will now be 
possible to obtain vacua of a much higher order than was hitherto the case. The 
iMklanoe in hand is £4 18s. Id. 

Professor Farr, who, through the Philosophical Institute of Canterbury, in 1923 
was granted £30 for investigation of the goitre incidence in Christchurch, reported on 
the 17th December that his assistant. Mr. Rogers, M.Sc., has during the year vigorously 
carried out the work. Attention was concentrated upon the question of a possible 
correlation between the amount of radium-emanation in the drinking-waters of the 
different districts surrounding Christchurch and the amount of goitre in the schools. 
Some correlation was obtain^ in this respect as far as Christchurch and its environs 
were concerned, but it broke down absolutely at Timaru. The infiuenco of iodine in the 
drinking-water was therefore considered, and analyses are still in progress. Expendi- 
ture amounting to £9 ISs. fid. has been incurred. 

Professor Farr, who, through the Philosophical Institute of Canterbury, was granted 
£250 for an investigation of the occurrence of helium, reported on the 20th Di^mber 
that a beginning has been made with the investigation. Dr. Farr and his laboratory 
mechanic made a tour of examination round Taupo, collecting samples of gas from 
various springs. These samples were all hermetically stoled, and mil be examined 
earty in the year. Two small tins of gas were collect^ at the Karipiti blowhole, and 
were despatohed immediately to Mr. Rogers at Christchurch, who examined them for 
radium-emanation. This examination confirmed the interesting result previously 
obtained by Dr. Marsdon and Bir. Rogers, of the high radium-emanation content of 
the gas emitted from the hole. The high radium«emanation content seems therefore 
fairly well established, as the confirmation of the previous result was obtained on 
entirely different samples with entirely different apparatus and with another radium 
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§tandar(i. It 19 an interesting and perhaps an important result. Expenditure 
amounting tu £66 4s. 8d. was incurred. 

Mr. H. J. Finlay, who, through Uie Otago Institute, in 1923 was granted £10 to 
enable him to purchase oertain bo(^ on pala^mtology not procurable in New Zealand, 
reported on the 4th December that these books had now come to hand from Paris. 

Mr. H. J. Finlay, who, through the Otago Institute, was in 1923 granted £100 for 
research on Tertiary Mollusca, reported on the 4th December that he is at work on 
various papers to be published in the Tranaaeiions. Collections of specimens have been 
made in Southland and Oamaru, and a great deal of work in sorting out and classifying, 
describing, 4sc., has been necessary, ^penditure amounting to £36 3s. lOd. has been 
incurred. 

Mr. F. W. Foster, who in 1923 was granted £26 for the purpose of collating the notes 
and manuscript of the late Bir David Hutchins, reported on the 16th December that 
owing to his having to spend Uie greater part of the year in the fteld he had been unable 
to rapid progress. The section on native forests and trees has been conmleted, 

and a start made on the 6xotic>trees portion. Mr. Foster is making a special effort to 
complete the work by May next. 

Mr. H. Hamilton, who, through the Wellington Philosophical Hociety, in 1923 was 
granted £30 for research on the cave fauna of New Zealand, retried on the 13th Janu^ 
Uiat the materials collected on his visit to the Waitomo Caves at Easter are being 
examined by specialists, and further material has been forwarded by the manager of 
the hostel at Waitomo. Expenditure so far has been £6. 

Dr. J. K. H. Inglis, who, through the Otago Institute, in 1923 was granted £25 for 
research on the essential oils of the native plimts, reported on the lOili December that 
the grant had been expended in apparatus specially designed, and investigation of the 
essential oils from Daerydium cupreaainum had been the subject of a preliminary paper 
by Messrs. McDowali and Finlay. Leptoapermum aeoparium investigation is not yet 
complete, and Myoporum laetuni investigation is being continued by Mr. McDowali in 
England. A ton of ngaiodeaves has been put through the apparatus^ Further work 
will be carried out in 1925. 

Professor R. Jack, who, through the Otago Institute, in 1917 was granted £25 for 
investigation of the electric charge on rain, reported on the 4th December that the grant 
was expended in purchasing a cathode-ray oscillograph tube. During the session this 
apparatus has been employ^ in the investigation of the nature of the potentials, phases, 
amount of modulation, &c., in wireless circuits. The results have b^n embodira in a 
thesis for the degree of M.Hc., and an 1851 Exhibition Research Scholarship. 

Dr. J. Malcolm, who, through the Otago Institute, in 1919 was grants £250, and 
later on £175, for a research on the food values of New Zealand fish, reported on the 
16th December that investigations had been commenced on the insulin obtainable from 
groper and the larm fish, but owing to difficulty in obtaining sufficient material the work 
was abandoned. Observations were made on the fat of the red cod under two different 
feeding-conditions, and a paper on the subject is in preparation for publication in the 
Tranaactione. Preliminary work on the vitamin-A content of mutton-bird ^ and 
fish-oils was undertaken, and the evidence so far obtained shows that mutton-bird oil 
is one of the richest known natural sources of vitamin A. 

Dr. J. Malcolm, who, through the Otsgo Institute, in 1918 was granted £30 for 
research on New Zealand plant products, reported on the 16th December that work had 
been carried on specially in connection with the action of pukateine hydrochloride on 
the heart. The unexpended balance is £10. 

Dr. E. Marsden, who, through the Wellington Philosophical Society, during the 
year was granted £6i0 for a soismologioal research, reports that he has biren unable to 
undertake resemreh work until towanu the close of the year. 

Mr. £. K. Lomas, who, through the WelUngton Philosophical Society, was granted 
in 1923 £26 for a research on the intelUgenoe Si school-children, report^ on the 14tli 
January that he had restricted himsdf to children in the Fifth and Sixth Standards 
of the schools in WdlingtOQ, and he has almost finished the preliminary work of examina- 
tion. The detailed marldng of about a ^ousand papers takes considerable time, and 
this work is only hsJf-finiBhed, Mr. Lomas trusts to be able to furnish a full and complete 
account of the whole investigation within three months. 

Mr. R. Speli^t, who, dirough the Philosophical Institute of Canterbury, in 1919 
was granted £226 for a geological survey of the Malvern Hills, reported on the lOtb 
December that field-work had been ooptlttued in the area as occasion offered. Most 
of the work had leletenoe to the droumstanoes governing the occurrence of clays and 
sands, notably the former. Samifies were ooUeoted and transmitted to Mr. Page to 
deal with, and a detailed report has been siiinnitted by Mr. Psm. Hie general result 
of the field-work is to indicate that while the totd volume of tne clays is very great. 
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and some aamploH art* of moderatelv high grade, large dopoMitn of high-grade olay of 
uniform character are not likely to oe met with. The depute are essentially patchy, 
though one or two are perhaps promising. The report on the whole district shoukl 
available during the coming year. Expenses for the year amounted to £9 3s. 3d. 

Messrs. Wild and Tankersley. who, through the Philosophical Institute of Canter- 
bury, were in 1923 granted £2fi for soil-survey in the Manawatu district, reported on the 
15th January that early in the year Professor Speight assisted in working out the 
geological structure of the country under consideration. Some results have been 
published in a paper on the geology of the district in the November issue of the Journal 
of Science and Technology, During the year further observations of the soils of the 
(tistrict were made, samples collected, and some analytical work was done. Field 
experiment work (a) on the value of potash, and (5) on the top-dressing of grassland, 
has been carried on with the help of the staff in the Agricultural High iSchool, and 
results have been published in Bulletins Nos. 2 and 3 of the school. Expenditure 
has amounted to £4 2s. 

Professor F. P. Worley, who, through the Auckland Institute, in 1923 was granted 
£25 for a research on the chemistry of the essential oils of New Zealand flora, reported 
on the 22nd December that progress had been delayed for want of apparatus too (M)stly 
to obtain from the grant, but this has now been obtained from other means. The 
investigation of the essential oil of one shrub is nearly completed, and will be ready for 
publication early next j^r. The balance of £16 w*ill be expended during the summer 
in collecting fresh material for further investigation. 

Mr. A. M. Wright, who, through the Ph&osophioal institute of Canterbury, in 1921 
was granted £76 for research in the vitamin content of commercial meat products. 
repoiW on the 16th December that the work during the year was confined to a further 
examination of various modifloations of the yeast cultural method for the determination 
of vitamin B in the cold-water extract from fresh and frosen beef. The results obtained 
indicate that the cold-water extracts from both the fresh and frozen materials contain 
some substance or substances which exert< an influence upon the development and 
growth of yeast, but it is not possible as yet to state whether the results noted are due 
to the presence of vitamin B or to other substances. No expenditure has been incurred 
durinc the year. 

Miss M. Mestayer reported that the balance of the Hutton grant of £10 has been 
expended in drawings for a paper she has written on New Zealand Amphineura. 

F^loufship Election , — Tho election for two Followshipe was then pro- 
ceeded with, and resulted in the election of Professor J. Macmillan Brown, 
Chancellor of the New Zealand University, and T)r. P. H. Buck (Te Rangi 
Hiroa), of the Health Department, Auckland. 

It was resolved that the number of Fellows to be elected in 1925 be two. 

Hector Aivard for 1926, — The recommendation of the Hector Award 
Committee, Professors Basterfield and Robertson, was then received by the 
President in a sealed envelope, as follows : — 

The Hector Award Oommitteo has had some difficulty in deciding between the 
qiudifioatioiis of the New Zealand ohenusts eligible for the Hector Pr& and Medal, 
lliey are, however^ of the opinion that the awa^ should be made to Bfr. B. C. Aston, 
F.I.C., F.N.Z.In8t., Hon. SMretaiy of the New Zealand Institute and Chief Chemist 
in the Department of A^oulture, for his researches on the chemistry of bush sickness 
and of the New Zealand flora. 

Thobcas H. EASTSariBLD, 

Chairman, Hector Award Committee. 

The recommendation was adopted. 

Hector Prize Fund, — Report from Hon. Treasurer:— 

The maximum amount of the prise is limited by the annual income derived from the 
investments of the Capital Fund t no part of the capital can be used for such purp<M. 
The Board of Governors shall award any amount it may deem advisable for a prise *up 
to the above-mentioned limit. In other words, the prtise shall be to the value of any 
sum from one farthing to the maximum limit. No part of the revenue, exoept for 
administration expenssa, can be applied to any other purpose than an annual prise. 

Th6 report was reoeiYed. It was resolved that the amount of the 
Hector Prise for the neatt two years be £45. 



764 


Proceedings, 


Election of Honorary Member, — An election for one vacancy in the 
honorary memberR roll was then taken, and the Honorary Returning Officer 
(Professor Segar) later announced that Dr. A. C. Haddon, F.B.S., had been 
elected. 

Vacancies in Honorary Memhershi'p, — It was announced that Dr. Otto 
Klotz, an honorary member, had died, and a vacancy was thus created to 
be filled at next annual meeting. 

Catalogue of New Zealand Fishes. — On the motion of the Hon. G. M. 
Thomson, seconded by Dr. Chilton, it was resolved, That, in view of the 
recent action of the Government in appointing a scientific expert to report 
on the fisheries of New Zealand, a step which this Institute hails with 
pleasure, the Institute requests the Government to take the necessary steps 
to have a catalogue of the fishes of this Dominion prepared by a qualified 
expert. 

Science Congress, 1926. — The lion. G. M. Thomson announced the 
arrangements made for holding the »Science Congress in Dunedin in January, 
next. 

Pan-Padfio -Correspondence with the Auckland Institute 

was read, and, on the motion of Professor Easterfield, seconded by Professor 
Segar, it was resolved, That the New Zealand Institute approves of the 
holding of a Pan-Pacific Science Congress in Auckland at an early date, and 
is prepared to send an invitation for the holding of this conference to the 
meeting to be held in Japan in 1926 ; that a joint deputation of the New 
Zealand Institute and the Auckland Institute wait on the Government at 
a suitable date with a view to obtaining a grant of £2,000. 

Advisory Board of Astronomy and Seismology, — (.Correspondence from 
the Under-Secretary of Internal Affairs was read, and, on the motion of 
Dr. C. Coleridge Farr, seconded by the Hon. Q. M. Thomson, it was 
resolved, That in the opinion of this Board it is very desirable that a Board, 
consisting partly of scientific men appointed by the Board and partly of 
nominees of the Government, be set up by the Government to act on a Board 
of advice for the geophysical services of the Dominion. 

Standing Committee MeMings.—OvL the motion of Mr. Wright, seconded 
by Dr. Farr, it was resolved, That notification of all meetings of the 
Standing Committee shall be sent to every member of the Board in time 
to reach him at least forty-eight hours prior to the meeting ; the notification 
calling the meeting shall contain a memorandum of the business which is 
to come before the meeting. 

Notices of Motion, — The following notices of motion were negatived : — 

1. That the Standing Committee consists of seven members, to be 
appointed at the annual meeting of the Board of Governors. Proposed by 
Dr. Chilton. 

2. That the last portion of clause 25 of the Regulations for the Fellowship 
of the New Zealand Institute be amended so as to read, for five consecutive 
years,” instead of ** for three years immediately preceding his election.” 
Proposed by Dr. Malcolm, seconded by Dr. Marshall. 

3. That the fund now known as the Endowment Fund (now amounting 
to £334) having no defined use, and therefore not likely to be supplemented 
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by donationa or bequests, be in future known as the Building Fund, with 
the defined object of contributing towards the cost of a building for the 
Institute, a requirement approved at the last annual meeting (see at 
foot of p. 748, vol. 56, and p. 745, for definition of Endowment Fund). 
Proposed by Mr. Aston, seconded by Mr. Eliott. 

4. That clause 25, Regulations governing the Fellowship of the New 
Zealand Institute, be amended to read as follows ; “No person shall be 
elected as Fellow unless he is a British subject and had been a member of 
one of the incorporated societies for ten years immediately preceding his 
election.” Proposed by Mr. G. V. Hudson, seconded by Mr. Hill. 

Election of O^^oers.— -The election of officers resulted in the following 
appointments : President, Dr. P. Marshall ; Hon. Secretary, Mr. B. C.Aston ; 
Hon. Treasurer, Mr. M. A. Eliott ; Hon. Editor, Mr. J. C. Andersen ; 
Hon. Auditor, Professor Sommerville ; Hon. Librarian, Professor Sommer- 
ville ; Hon. Returning Officer, Professor Segar ; Managers, Trust Accounts, 
Messrs. B. C. Aston and M. A. Eliott. 

Election of ('ommittees. — The following committees for 1925 were 
appointed 

Publications (Committee : The Standing Committee, with the Hon. Editor. 

Research Grants Committee : Drs. Chilton, Farr, Hilgendorf, Professor 
Speight, and Mr. A. M. Wright. 

Library Committee : Professors Sommerville, Kirk, Cotton, and Dr. 
Thomson. 

Hector Award Committee : Messrs. Elsdon Best, Professor Bonham, 
and Dr. Thomson. 

Date and Place of next Annual To be held in Wellington on 

Tuesday, 26th January, 1926. 

Votes of Thanh,— A special vote of thanks was unanimously accorded 
to Miss Wood, Assistant Secretary, for her work during the year. Votes 
of thanks were passed to Victoria College for the use of the rooms ; to the 
Press for its attendance at the meeting ; to the honorary officers of the 
Institute for their work during the past year ; to the Hon. the Minister and 
the Under-Secretary for Internal Affairs, for the allocation of a room in the 
Parliament Buildings for the stocks of Transactions ; and to the President. 

Trai^ing^ex penses, —li was resolved, That the travelling-expenses of 
the Ctovernors to the meeting be paid. 
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NEW ZEALAND INSTITUTE ACT, 1908. 

1908, No. 180. 

An Aot to consolidate certain Enactments of the General Assembly 
relating to the New Zealand Institute. 

Be it enacted by the General Assembly of New Zealand in Parliament 
assembled, and by the authority of the same, as follows : — 

1. (1.) The Short Title of this Aot is the New Zealand Institute 
Act, 1908. 

(2.) This Act is a consolidation of the enactments mentioned in the 
Schedule hereto, and with respect to those enactments the following pro- 
visions shall apply : — 

(a.) The Institute and Board respectively constituted under those 
enactments, and subsisting on the coming into operation of this 
Act, shall be deemed to be the same Institute and Board respec- 
tively constituted under this Act without any change of consti- 
tution or corporate entity or otherwise ; and the members 
thereof in oflice on the coming into operation of this Act shall 
continue in office until their successors under this Act come into 
office. 

(h.) All Orders in Council, regulations, appointments, societies incor- 
porated with the Institute, and generally all acts of authority 
which originated under the said enactments or any enadment 
thereby repealed, and are subsisting or in force on the coming 
into operation of this Act, shall enure for the purposes of this 
Act as fully and effectually as if^ they had originated under the 
corresponding provisions of this Act, and accordingly shall, 
where necessary, be deemed to have so originated. 

(c.) All property vested in the Board constituted as aforesaid shall 
be deemed to be vested in the Board established and recognized 
by this Act.. 

(d.) All matters and proceedings commenced under the said enact- 
ments, and pending or in progress on the coming into opera- 
tion of this Act, may be continued, completed, and enforced 
under this Act. 

2. (1.) The body now known as the New Zealand Institute (herein- 
after referred to as ** the Institute ”) shall consist of the Auckland Insti- 
tute, the Wellington Philosophical Society, the Philosophical Institute 
of Canterbury, the Otago Institute, the Hawke’s Bay Philosophical 
Institute, the Nelson Institute, the Westland Institute, the Southland 
Institute, and such others as heretofore have been or may hereafter be 
incorporated therewith in accordance with regulations heretofore made 
or hereafter to be made by the Board of Governors. 

(2.) Members of the above-named incorporated societies shall be ipso 
facto members of the Institute. 

3. The control and management of the Institute shall be verted in a 
Board of Governors (hereinafter referred to as the Board ”), constituted 
as follows - 

The Governor : 

The Minister of Internal Affairs : 

25— lYana 
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Four members to be appointed by the Governor in Council, of 
Inborn two shall be appointed during the month of December 
in every year : 

Two members to be appointed by each of the incorporated societies 
at Auckland, Wellington, Christchurch, and Dunedin during 
the month of December in each alternate year; and the next 
year in which such an appointment shall be made is the 
year one thousand nine hundred and nine : 

One member to be appointed by each of the other incorporated 
societies during the month of December in each alternate 
year ; and the next year in which such an appointment shall 
be made is the year one thousand nine hundred and nine. 

4. (1.) Of the members appointed by the Governor in Council, the 
two members longest in ofiice without reappointment shall retire annually 
on the appointment of their successors. 

(2.) Subject to the last preceding subsection, the appointed members 
of the Board shall hold office until the appointment of their successors. 

6. The Board shall be a body corporate by the name of the “ New 
Zealand Institute,” and by that name shall have perpetual succession 
and a common seal, and may sue and be sued, and shall have power and 
authority to take, purchase, and hold lands for tiie purposes hereinafter 
mentioned. 

6. (1.) The Board shall have power to appoint a fit person, to be 
known as the President,” to superintend and carry out all necessary 
work in connection with the affairs of the Institute, and to provide him 
with such further assistance as may be required. 

(») The Board shall also appoint the President or some other ht 
person to be editor of the Transactions of the Institute, and may appoint 
a committee to assist him in the work of editing the same. 

(3.) The Board shall have power from time to time to make regu- 
lations under which societies may become incorporated with the 
Institute, and to declare that any incorporated society shall cease to be 
incorporated if such regulations are not complied with ; and such regu- 
lations on being published in the Gazette shall have the force of law. 

(4.) The Board may receive any grants, bequests, or gifts of books 
or specimens of any kind whatsoever for the use of the Institute, and 
dispose of them as it thinks fit. 

(5.) The Board shall have control of the property from time to time 
vested in it or acquired by it; and shall make regulations for the 
management of the same, and for the encouragement of research by the 
members of the Institute ; and in all matters, specified or unspecified, 
shall have power to act for and on behalf of the Institute. 

7. (1.) Any casual vacancy in the Board, howsoever caused, shall be 
filled within three months by the society or authority that appointed 
the member whose place has oecome vacant, and if not filled within that 
time the vacancy shall be filled by the Board. 

(2.) Any person appointed to fill a casual vacancy shall only hold 
office for 8u^ period as his predecessor would have held office under 
this Act. 

8. (1.^ Annual meetings of the Board shall be held in the month o 
January in each year, the date and place of such annual meeting to be 
fixed at the previous afinual meeting. 

(2.) The Board may meet during the year at such other times and 
places as it deems necessary. 
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(8.) At each annual meeting the President shall present to the 
meeting a report of the work of the Institute for the year preceding, and 
a balance-sheet, duly audited, of all sums received and paid on behalf 
of the Institute. 

9. The Board may from time to time, as it sees fit, make arrange- 
ments for the holding of general meetings of members of the Institute, 
at times and places to be arranged, for the reading of scientific papers, 
the delivery of lectures, and for the general promotion of science in New 
Zealand by any means that may appear desirable. 

10. The Minister of Finance shall from time to time, without further 
appropriation than this Act, pay to the Board the sum of five hundred 
pounds in each financial year, to be applied in or towards payment of the 
general current expenses of the Institute. 

11. Forthwith upon the making of any regulations or the publica- 
tion of any Transactions, the Board shall transmit a copy thereof to the 
Minister of Internal Affairs, who shall lay the same before Parliament if 
sitting, or if not, then within twenty days after the commencement of the 
next ensuing session thereof. 

Schedule. 

Enactments consolidated. 

1903, No. 48. — The New Zealand Institute Act, 1908. 


NEW ZEALAND INSTITUTE AMENDMENT ACT, 1920. 

1920, No. 3. 

An Act to amend the New Zealand Institute Act, 1908. 

[30th July, 1920. 

Be it enacted by the General Assembly of New Zealand in Parliament 
assembled, and by the authority of the same, as follows : — 

1. This Act may be cited as the New ^aland Institute Amendment 
Act, 1920, and shall be road together with and deemed part of the New 
Zealand Institute Act, 1908. 

2. Section ten of the New Zealand Institute Act, 1908, is hereby 
amended by omitting the words five hundred pounds,’’ and substituting 
the words ‘‘one thousand pounds.” 


From the Finance Act, 1926, No. 51. 

7. (1.) The Minister of Finance shall, without further authority than 
this section, pay to the Board of Governors of the New Zealand Institute 
the sum of one thousand five hundred pounds in each financial year, com- 
mencing with the year beginning on the first day of April, nineteen hundred 
and twenty-five, to be applied in or towards payment of the general expenses 
of the Institute. 

(2.) This section is in substitution for section ten of the New Zealand 
Institute Act, 1908, and that section and the New Zealand Institute Amend- 
ment Act, 1920, ore hereby repealed. 

25 * 
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The following are the regulations of the New Zealand Institute under 
the Act of 1903 : — 

The word Institute " used in the following regulations means the 
New Zealand Institute as constituted by the New Zealand Institute 
Act. 1908. 

Incorporation of Societies. 

1. No society shall be incorporated with the Institute under the pro- 
visions of the New Zealand Institute Act, 1903, unless such society shall 
consist of not less than twenty-hve members, subscribing in the aggregate 
a sum of not less than £25 sterling annually for the promotion of art, 
science, or such other branch of knowledge for which it is associated, to 
be from time to time certified to the satisfaction of the Board of Governors 
of the Institute by the President for the time being of the society. 

2. Any society incorporated as aforesaid shall cease to be incorporated 
with the institute in case the number of the members of the said society 
shall at any time become less than twenty-five, or the amount of money 
annually subscribed by such members shall at any time be less 
than £25. 

8. The by-laws of every society to be incorporated as aforesaid shall 
provide for the expenditure of not less than one -third of the annual 
revenue in or towards the formation or support of some local public 
museum or library, or otherwise shall provide for the contribution of not 
less than one-sixth of its said revenue towards the extension and main- 
tenance of the New Zealand Institute. 

4. Any society incorporated as aforesaid which shall in any one year 
fail to expend the proportion of revenue specified in Regulation No. 3 
aforesaid in manner provided shall from henceforth cease to oe incor- 
porated with the Institute. 

Publications. 

5. All papers read before any society for the time being incorporated 
with the Institute shall be deemed to be communications to the Insti- 
tute, and then may be published as Proceedings or Transactions of the 
Institute, subject to the following regulations of the Board of the Institute 
regarding publications : — 

(a.) The publications of the Institute shall consist of — 

(1.) A current abstract of the proceedings of the societies 
for the time being incorporated with the Institute, to be 
intituled ** Proceedings of the New Zealand Institute " ; 

(2.) And of transactions comprising papers read before the 
incorporated societies (subject, however, to selection as herein- 
after mentioned), and of such other matter as the Board of 
Governors shall from time to time determine to publish, to 
intituled ** Transactions of the New Zealand Institute.'* 

(5.) The Board of Governors shall determine what papers are to be 
published. 

(c.) Papers not recommended for publication may be returned to their 
authors if so desired. 

(d.) All papers sent in for publication must be legibly written, type- 
written, or printed. 


* New ZeaXemd OaeetU , 14th J^ly, 1904. 
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(e.) A proportional contribution may bo required froui each society 
towards the cost of publishing Proceedings and Transactions 
of the Institute. 

(/.) Each incorporated society will be entitled to receive a propor- 
tional number of copies of the Transactions and Proceedings 
of the New Zealand Institute, to be from time to time fixed 
by the Board of Governors. 

Management op the Property of the Institute. 

6. All property accumulated by or with funds derived from incor- 
porated societies, and placed in charge of the Institute, shall be vested 
in the Institute, and be used and applied at the discretion of th^ Board of 
Governors for public advantage, in like manner with any other of the 
property of the Institute. 

7. All donations by societies, public Departments, or private indi- 
viduals to the Institute shall be acknowledged by a printed form of 
receipt and shall be entered in the books of the Institute provided for 
that purpose, and shall then be dealt with as the Board of Governors may 
direct. 


Honorary Members. 

8. The Board of Governors shall have power lo elect honorary 
members (being persons not residing in the Colony of New Zealand), pro- 
vided that the total number of honorary members shall not exceed thirty. 

9. In case of a vacancy in the list of honorary members, each incor- 
porated society, after intimation from the Secretary of the Institute, may 
nominate for election as honorary member one person. 

10. The names, descriptions, and addresses of persons so nominated, 
together with the grounds on which their election as honorary members 
is recommended, shall be forthwith forwarded to the President of the 
New Zealand Institute, and shall by him be submitted to the Governors 
at the next succeeding meeting. 

Additional Regulai,ion adopted by Board of Oavernors on 30th January, 1923, 
afid published in the New Zealand Gazette of 2Hth May, 1925. 

10a. Vacancies in the list of honorary members shall be announced at 
each annual meeting of the Board of Governors, and such announcement 
be communicated as early as possible to each incorporated society, and 
each such society shall on or before the Ist December nominate one person 
for each vacancy as honorary member, and the election shall take place 
at the next annual meeting of the Board of Governors. 

General Begulationb. 

11. Subject to the New Zealand Institute Act, 1908, and to the 
foregoing rules, all societies incorporated with the Institute shall be 
entitled to retain or alter their own form of constitution and the by-laws 
for their own management, and shall conduct their own affairs. 

12. Upon application signed by the President and countersigned by the 
Secretary of any society, accompanied by the certificate required under 
Begulation No. 1, a certificate of incorporation will be granted under 
the seal of the Institute, and will remain in force as long as the fore- 
going regulations of the Institute are complied with by the society. 
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13. In voting on any subject the President is to have a deliberate aa 
well as a casting vote. 

14. The President may at any time call a meeting of the Board, and 
shall do so on the requisition in writing of four Governors. 

16. Twenty-one days* notice of every meeting of the Board shall be 
given by posting the same to eacli Governor at an address furnished by 
him to the Secretary. 

16. In case of a vacancy in the office of President, a meeting of 
the Board shall be called by the Secretary within twenty-one days to 
elect a new President. 

17. The Governors for the time being re. 9 ident or present in Wellington 
shall be a Standing Committee for the purpose of transacting urgent 
business and assisting the officers. 

18. Tlie Standing Committee may appoint persons to perform the 
duties of any other office which may become vacant. Any such appoint- 
ment shall hold good until the next meeting of the Board, when the 
vacancy shall be filled. 

19. The foregoing regulations may be altered or amended at any 
annual meeting, provided that notice be given in writing to the Secretary 
of the Institute not later than the 80th November. 

The following additional regulations, and amendment to regulations, 
were adopted at a general meeting of the Board of Governors of the New 
Zealand Institute, held at Wellington on the SOth January, 1918, and at 
Christchurch on the 8rd February, 1919. (See Neio Zealand GazettCy 
No. 110, 4th September, 1919.) 

Regulations governing the Fellowship of the Institute. 

20. The Fellowship of the New 2^aland Institute shall be an honorary 
distinction for the life of the holder. 

21. The Original Fellows shall be twenty in number, and shall include 
the past Presidents and the Hutton and Hector Medallists who have held 
their distinctions and positions prior to 3rd February, 1919, and who at 
that date are members of the Institute. The remaining Original Fellows 
shall be nominated as provided for in Regulation 26 (a), and shall be 
elected by the said past Presidents and Hector and Hutton Medallists. 

22. The total number of Fellows at any time shall not be more than 
forty. 

23. After the appointment and election of the Original Fellows, as pro- 
vided in Regulation 21, not more than four Fellows shall be elected in any 
one year. 

24. The Fellowship shall be given for research or distinction in science. 

26. No person shall be elected as Fellow unless he is a British subject 

and has been a member of one of the incorporated societies for three years 
immediately preceding his election. 

26. After the appointment and election of the Original Fellows as pro> 
vided in Regulation 21 there shall be held an annual election of Pellows 
at such time as the Board of Governors shall appoint. Such election shall 
be determined as follows : — 

(a.) Each of the inoorporated societies at Auckland, Wellington, Christ* 
ohuroh, and Dunedin may nominate not more than twice aa 
many persons as there are vacancies, and eaoh of the other 
incorporated societies may nominate as many persons as there 
ate vaoanoies. Baoh^ nomination must be aocompanied by a 
^statement of the qualifications of the candidate for Fellowship. 
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(6.) Out of the persons so nominated the Fellows resident in New Zea- 
land shall sele'jt twice as many persons as there are vacancies, if 
so many be nominated. 

(c.) The names of the nominees shall be submitted to the Fellows at 
least six months, and the names selected by them submitted 
to the Governors at least three months, before the date fixed 
for the annual meeting of the Board of Governors at which the 
election is to take place. 

(d.) The election shall be made by the Board of Governors at the annual 
meeting from the persons selected by the Fellows. 

(c.) The methods of selection in subclause (6) and of election in sub- 
clause (d) shall be determined by the Board of Governors. 

(/.) The official abbreviation of the title “ Fellow of the Now Zealand 
Institute ” shall be “ F.N.Z.Inst.^’ 

Additional Regulation adofleA hy Board of Governors on 30th Januari^y 1923, 
and publMed hi the New Zealand Gazette of 28th May, 1925, 

26a, The consent of the candidate must be obtained in writing. 

The information regarding each candidate shall be condensed to one 
foolscap sheet of ty[)ewritten matter. 

When a candidate is proposed by more than one society it shall be 
sufficient to circulate to voters the information Rup])lied by one society. 

Subsection (c) shall be rescinded, and the following inserted : — 

Method of Selection in Subclause (b) and of Election in Subclause (d) 


Names of Caudidato8, in AIpbabetieal Order. 


Apple, (’haulbs 
Beown, John .. 
Smith, James . . 


There are vacancies to be filled. Plac^ a cross in the column 

marked X against the name of each candidate for whom you wdsh to vote. 
The vote will be invalid if — 

(a.) More than the required number is voted for on the paper : 

(b,) The voter signs the voting-paper : 

(c.) The voting-paper is not returned on the date announced. 


Amendment to Regulations. 

Regulation 5 (a) of the regulations published in the New Zealand Gazette 
of the 14th July, 1904, is hereby amended to read : — 

** (a.) The publications of the Institute shall consist of — 

(1.) Such current abstract of the proceedings of the societies 
for the time being incorporated with the Institute as the Board 
of Governors deems desirable ; 

** (2.) And of transactions comprising papers read before the 
incorporated societies or any gener^ meeting of the New Zealand 
Institute (subject, however, to selection as hereinafter mentioned), 
and of such other matter as the Board of Governors shall from 
time to time for special reasons in each case determine to publish, 
to be intituled Transactions of the New Zealand Institute, 
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ADDITIONAL REGULATIONS. 

The following additional regulations, made at various times by the 
Board of Gk)vernorB under the New Zealand Institute Act, 1908, were 
adopted at a general meeting of the Board held on the 30th January, 1923, 
and published in the New Zealand Gazette of the 28th May, 1925 in - 


board OF Governors. 


Members of the Board of Governors shall not hold any paid office under 
the Board. 


General Regulations. 


The President shall be ex officio a member of all committees. 

The Hon. Editor shall be convener of the Publications Committee. 

The seal of the old Institute bearing the date of establishment as 1867 
shall be adopted as the seal of the New Zealand Institute reconstituted by 
the New Zealand Institute Act, 1903, and continued by the New Zealand 
Institute Act, 1 908. 

An abstract of all business transacted at each meeting of the Standing 
Committee shall be prepared and communicated to all members of the 
Board after each meeting. 

The quorum of the Standing Committee meetings shall be four. 


Endowment Fund. 

A fund to be called an Endowment Fund shall be set up, the interest 
on which for any year may be spent for purposes of the Institute, but the 
capital may not be spent. 

All interest accruing from moneys deposited in the Institute’s General 
Account in the Post Office Savings-bank shall be credited to the Endowment 
Fund, unless otherwise allocated by the Board at the annual meeting at 
which the amount of the annual interest is reported. 

Trust Accounts. 

Trust-moneys — namely, the Carter, Hector, Hutton, and Hamilton 
Funds— shall, when deposited in the Post Office Savings-bank, be placed in 
separate accounts for each trust. 


BOARD OF SCIENCE AND ART. 

From the Science and Art Act, 1913, No. 22. 

8. (1.) Thi*ee shall be a Board styled “ The Board of Science and Art,” 
consisting of — 

The Minister of Internal Affairs : 

The Director of the Dominion Museum : 

The President of the New Zealand Institute : 

Five persons to be appointed by the Governor-General in Council, 
each of whom shall hold office for three years from the date of 
his appointment. 
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(2.) The Board shall sit in the City of Wellington at such times and 
places as shall be appointed from time to time by the Minister. 

(3.) Three of the members shall form a quorum. 

(4.) At all meetings of the Board the Minister, if present, shall be the 
Chairman, and in his absence some member of the Board appointed by him 
in writing shall b<‘ Chairman. 

(5.) The Chairman shall have a deliberate vote, and in all cases of equality 
of votes shall have a casting-vote. 

(6.) The President of the New Zealand Tnstituie may appoint in ivritiny 
a deputy, heimj a Governor of the New Zenlmid InsUtiite, to attend and Of't at 
any meet my of the Board in his plm'e : and s}ieh deputy, while so attendiny^ 
shall be deemed to he a member of the Board. 


TONfURlRO NATIONAL PARK BOARD. 

Fkom the Tonoahiro National Pahk A(T, 1922, No. 31. 

5. (1.) The park shall be controlled and managed by a Board constituted 
as hereinafter provided. 

(2.) The Board shall be a body corporate under the name of the Tongariro 
National IWk Board, with jierpetual succession and a common seal, and 
sliall be capable of holding real and personal property and of doing and 
suffering all that bodies corporate may lawfully do or suffer. 

(3.) The Board shall consist of the following persons 
(a.) Tlie Minister of Lands : 

(/;.) The paramount chief for the time being of the Ngatituwharetoa 
Tribe of the Native race if that chief is a lineal descendant 
of Tc Heiiheu Tukino, the donor of the Native land 
included in the area of the Tongariro National Park : 

(c.) The Mayors of the cities of Auckland and Wellington : 

(d.) The Warden of the Park : 

(e.) The Under-Secretary of the Department of Lands and Survey : 
(/.) The General Manager of the Department of Tourist and Health 
Resorts : 

(([/,) The Secretary of the State Forest Service : 

(h.) The President of the Neu' Zealand !n4itute : 

(1.) Not more tlian four persons to be appointed in that behalf 
by the Governor-General in Council. 


8. (1.) The first ordinary meeting of the Board shall be held at such tii^yie 
and place as the Minister appoints, and subsequent ordinary meetings shall 
be held at such times and places as the Board appoints. 

(2.) Special meetings of the Board may be called at any time by the 
Chairman, and he shall call one whenever any three members so request in 
writing. 
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THE HUTTON MEMORIAL MEDAL AND RESEARCH FUND. 

Dbolaration of Trust. 

This deed, made the fifteenth day of February, one thousand nine hundred 
and nine (1909), between the New Zealand lustiiute of the one part, and 
the Public Trustee of the other part : Whereas the New Zealand Institute 
is possessed of a fund consisting now of the sum of five hundred and fifty- 
five pounds one shilling (£555 Is.), held for the purposes of the Hutton 
Memorial Medal and Research Fund on the terms of the rules and regu> 
lations made by the Governors of the said Institute, a copy whereof is 
hereto annexed : And whereas the said money has been transferred to the 
Public Trustee for the purposes of investment, and the Public Trustee 
now holds the same for sucn purposes, and it is expedient to declare the 
trusts upon which the same is held by the Public Trustee : 

Now this deed witnesseth that the Public Trustee shall hold the said 
moneys and ail other moneys which shall be handed to him by the said 
Governors for the same purposes upon trust from time to time to invest 
the same upon such securities as are lawful for the Public Trustee to 
invest on, and to hold the principal and income thereof for the purposes 
set out in the said rules hereto attached. 

And it is hereby declared that it shall be lawful for the Public Trustee 
to pay all or any of the said moneys, both principal and interest, to the 
Treasurer of the said New Zealand Institute upon being directed so to du 
by a resolution of the Governors of the said Institute, and a letter signed 
by the Secretary of the said Institute enclosing a copy of such resolution 
certified by him and by the President as correct shall be sufficient 
evidence to the Public IVustee of the due passing of such resolution : 
And upon receipt of such letter and copy the i^oeipt of the Treasurer for 
the time being of the said Institute shall be a sufficient discharge to the 
Public Trustee : And in no case shall the Public Trustee be concerned to 
inquire into the administration of the said moneys by the Governors of 
the said Institute. 

As witness the seals of the said parties hereto, the day and year 
hereinbefore written. 

Resolutions op Board of Governors. 

Resolved by the Board of Governors of the New Zealand Institute 
that— 

1. The funds placed in the hands of the Board by the committee of 
subscribers to the Hutton Memorial Fund be called ** The Hutton 
Memorial Research Fund/* in memory of the late Captain Frederick 
Wollaston Hutton, F.R.S. 8uoh fund shall consist of the moneys sub- 
scribed and granted for the purpose of the Hutton Memorial, and all 
other funds which may be given or granted for the same purpose. 

2. The funds shall be vested in the Institute. The Board of 
Governors of the Institute shall have the control of the said moneys, 
and may invest the same upon any securities proper for trust-moneys* 

3. A sum not exceeding £100 shall be expended in procuring a bronze 
medal to be known as ** The Hutton Memorial Medal.” 

4. The fund, or such part thereof as shall not be used as aforesaid, 
shall be invested in such securities as aforesaid as may be approved of by 
the Board of Governors, and the interest arising from such investment 
shall be used for the furtherance of the objects of the fund. 
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5. The Hutton Memorial Medal shall be awarded from time to time 
by the Board of Governors, in accordance with these regulations, to 
persons who have made some noticeable contribution in connection with 
the zoology, botany, or geology of New Zealand. 

6. The Board shall make regulations setting out the manner in which 
the funds shall be administered. Such regulations shall conform to the 
terms of the trust. 

7. The Board of Governors may, in the manner prescribed in the 
regulations, make grants from time to time from the accrued interest to 
persons or committees who require assistance in prosecuting researches 
m the zoology, botany, or geology of New Zealand. 

8. There shall be published annually in the Transactions of the 
New Zealand Institute the regulations adopted by the Board as afore- 
said, a list of the recipients of the Hutton Memorial Medal, a list of the 
persons to whom grants have been made during the previous year, and 
also, where possible, an abstract of researches made by them. 

Resolution regarding Investment of Funds (see Clause 4 above) adopted by 
Board on 30th January^ 1923 ^ and published^ in New Zealand Gazette 
of 28th May, 1925. 

That the fund known as the Hutton Memorial Fund,’* consisting of j)he 
principal originally placed by the Board of Governors in the hands of the 
Public Trustee, together with the interest accrued thereon, be withdrawn 
from the Public Trustee and reinvested in such securities as provided for 
by legislation covering trust-moneys, power to arrange details and to act 
being given jointly to the Hon. Secretary and the Hon. Treasurer acting 
conjointly. 

That until the Hutton Memorial Fund reaches the sum of £1,000 not 
less than 1 per cent, on the capital invested be added each year to the 
principal. 


BbouIiAtionb undbr whioh the Hutton Memorial Medal shall be 
awarded and the Bbsearch Fund administered. 

1. Unless in exceptional circumstances, the Hutton Memorial Medal 
shall be awarded not oftener than once in every three years ; and in no 
case shall any medal be awarded unless, in the opinion of the Board, 
some contribution really deserving of the honour has been made. 

2. The m^al shall not be awarded for any research published previous 
to the 81st December, 1906. 

8. The research for whioh the medal is awarded must have a distinct 
earing on New Zealand zoology, botany, or geology. 

4. The medal shall be awarded only to those who have received the 

f reater part of their education in New Zealand or who have resided in 
lew Zealand for not less than ten years. 

6. Whenever possible, the meoal shall be presented in some public 
manner. 

6. The Board of Governors may, at any annual meeting, make grants 
from the accrued interest of the fund to any person, society, or commit- 
tee for the encouragement of research in New Zealand zoology, botany, 
or geology. 

7. Applications for such grants shall be made to the Board before the 
80th Be^mber. 
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8. In making such grants the Board of Go.vernors shall give preference 
to such persons as are defined in regulation 4. 

9. 'i'he recipients of such grants shall report to the Board before the 
Slst December in the year following, showing in a general way how the 
grant has been expended and what progress has been made with the 
research. 

10. The results of researches aided by grants from the fund shall, 
where possible, be published in New Zealand. 

11. The Board of Governors may from time to time amend or alter 
the regulations, such amendments or alterations being in all cases in con* 
formity with resolutions 1 to 4. 

Awakd of the Hutton Memorial Medal. 

1911. Professor W. B. Benham, D.So., F.K.S., University of Otago — 
For researches in New Zealand zoology. 

1914. Dr. L. Cockayne, F.L S., F.li.S. — For researches on the 
ecology of New Zealand plants. 

1917. Professor P. Marshall, M.A., D.Sc. — For researches in New 
Zealand geology. 

1920. Eev. John E. Holloway, D.Sc. — For researches in New Zealand 
pteridophytic botany. 

1923. J. Allan Thomson, M.A., D.Sc., F.G.S., F.N.Z.Inst. — For 
researches in geology. 

Grant from the Hutton Memorial Kesbarch Fund. 

1919. Miss M. K. Mestayer— £10, for work on the New Zealand 
Mollusca. 

1923. Professor P. Marsimll, M.A., D.Sc., F.N.Z.TnBt.-~£40, for 
study of Upper Cretaceous ammonites of New Zealand. 


HECTOR MEMORIAL RESEARCH FUND. 

Declaration of Trust. 

This deed, made the thirty-first day of July, one thousand nine hundred 
and fourteen, between the New Zealand Institute, a body corporate 
duly incorporated by the New Zealand Institute Act, 1908, of the one 
part, and the Public Trustee of the other part: Whereas by u declain 
tion of trust dated the twenty-seventh day of January, one thousand 
nine hundred and twelve, after reciting that the New ^aland Institute 
was possessed of a fund consisting of the sum of £1,045 lOs. 2d., held 
for the purposes of the Hector Memorial Research Fund on the terms of 
the rules and regulations therein mentioned, which said moneys had been 
handed to the Public Trustee for .investment, it was declared (inter alia} 
that the Public Trustee should hold the said moneys and all other moneys 
which should be handed to him by the said Governors of the Institute 
for the same purpose upon trust from time to time, to invest the same 
in the common fund of the Public Trust OflSoe, and to hold the principal 
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and income thereof for the purpof^es set out in the said rules and regula* 
tions in the said deed set forth : And whereas the said rules and regu- 
lations have been amended by the Governors of the New Zealand Institute^ 
and as amended are hereinafter set forth : And whereas it is expedient 
to declare that the said moneys are held by the Public Trustee upon the 
trusts declared by the said deed of trust and for the purposes set forth 
ill the said rules and regulations as amended as aforesaid : 

Now this deed wituesseth and it is hereby declaimed that the Public 
Trustee shall hold the said moneys and all other moneys which shall be 
handed to him by the said Governors for the same purpose upon trust 
from time to time to invest (he same in the common fund of the Public 
Trust Office, and to hold the principal and income thereof for the pur- 
poses set out in the said rules and regulations hereinafter set forth : 

And it is hereby declared that it shall be lawful for the Public 
Trustee to pay, and he shall pay, all or any of the said moneys, both 
principal and interest, to the Treasurer of the said New Zealand Insti- 
tute upon being directed to do so by a resolution of the Governors of 
the said Institute, and a letter signed by the Secretary of the said Insti- 
tute enclosing a copy of such resolution certified by him and by the 
President as correct shall bo sufficient evidence to the Public Trustee 
of the due passing of such resolution : And upon receipt of such letter 
and copy the receipt of the Treasurer for the time being of tlie said 
Institute shall be a sufficient discharge to the Public Trustee : And in 
no case shall the Public Trustee be concerned to inquire into the adminis- 
tration of the said moneys by the Governors of the said Institute. 

As witness the seals of the said parties hereto, the day and year first 
hereinbefore written. 

Units and Uegulations made by the Governors of the Few Zealand 
Institute in relation to the Hector Memorial Research Fund, 

1. The funds placed in the hands of the Board by the Wellington 
Hector Memorial Committee be called “ The Hector Memorial Research 
Fund/' in memory of the late Sir James Hector, K.C.M.G., F.R.S. 
Ihe object of such fund shall be the encouragement of scientific research 
in New Zealand, and such fund shall consist of the moneys subscribed 
and granted for the purpose of the memorial and all other funds which 
may be given or granted for the same purpose. 

2. Tlie funds shall be vested in the Institute. The Board of Go 
vernors of the said Institute shall have the control of the said moneys, 
and may invest the same upon any securities proper for trust-moneys. 

3. A sum not exceeding one hundred pounds (£100) shall be expended 
in procuring a bronze medal, to be known as the Hector Memorial Medal. 

4. The fund, or such part thereof as shall not be used as aforesaid, 
shall be invested in such securities as may be approved by the Board 
of Governors, and the interest arising from such investment shall be 
used for the furtherance of the objects of the fund by providing thereon r 
a prize for the encouragement of such scientific research in New Zealand 
of such amount as the Board of Governors shall from time to time 
determine. 

5. The Hector Memorial Medal and Prize shall be awarded annually 
by the Board of Governors. 

6. The prize and )nedal shall be awarded by rotation for the follow- 
ing subjects, nainelj’ — (1) Botany, (2) cheraistfy, (3) ethnology, (4) geo- 
iogy, (5) physics (including mathematics and astronomy), (6) zoology 
(including nriimal physiology). 
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In each rear the inedal and priae shall be awarded to that investi- 
gator who, working within the Dominion of New Zealand, shall in the 
opinion of the Hoard of Governors have done most towards the advanoe- 
ment of that branch of science to which the medal and prize are in such 
year allotted. 

7. Whenever possible the medal shall be presented in some public 
manner. 

Resolution regarding Investment of Funds (see Clause 4 above) adopted hy 
Board on 30th January t 1923, and published in New Zealand Gazette 
of 28th May, 1925. 

That the fund known as the “ Hector Memorial Fund,*’ consisting 
of^the principal originally placed by the Board of Governors in the hands of 
the Public Trustee, together with the interest accrued thereon, be withdrawn 
from the Public Trustee and reinvested in such securities as provided for by 
legislation covering trust-moneys, power to arrange details and to act being 
given jointly to the Hon. Secretary and the Hon. Treasurer acting conjointly. 


Awabd of the Hector Memorial Ebbbakch Fund. 

1912. L. Oookayne, Ph.D., F.L.8., F.R.S. — For researches in New 

Zealand botany. 

1913. T. H. Easterfield, M.A., Ph.D. — For researches in chemistry. 

1914. Elsdon Best— For researches in New Zealand ethnology. 

1915. P. Marshall, M.A., D.Sc., F.G.S. — For researches in New 

Zealand geology. 

1916. Sir Ernest Buthedord, F.B.S. — For researches in physios. 

1917. Charles Chilton, M.A., D.Sc.,F.L.S.,C.M.Z.S. — For researches 

in zoology. 

1918. T. F. Oheeseman, P.L.S., F.Z.8. — For researches in New 

Zealand systematic botany. 

1919. P. W. Bobertson — For researches in chemistry. 

1920. 8. Percy Smith— rFor researches in New Zealand ethnology. 

1921. B. Speight, M.A., M.Sc., F.G.S. — For work in New Zealand 

geology. 

1922. C. Coleridge Farr, D.So. — For research in physical science, 

and more particularly work in connection with the mag- 
netic survey of New Zealand. 

1923. G. V. Hudson, F.E.S., F.N.Z.Inst. — For researches in New 

Zealand entomology. 

1924. D. Petrie, M.A., F.N.Z.Inst. — For researches in New Zealand 

botany. 

1926. B. C. Aston, F.J.C., F.N.Z.Inst. — For the investigation of 
New Zealand chemical problems. 
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HAMILTON MEMORIAL FUND. 

1. The fund placed in the hands of the Board by the Wellington 
Philosophical Society shall be called the '' Hamilton Memorial Fund ’* in 
memory of the late Augustus Hamilton, Esq. Such fund shall consist of the 
moneys subscribed and granted for the purpose of the memorial and all 
other funds which may be given or granted for the same purpose. 

2. The fund shall be vested in the Institute. The Board of Oovemora 
of the Institute shall have the control thereof, and shall invest the same 
in any securities proper for trust-moneys. 

3. The memorial shall be a prize, to be called the Hamilton Memorial 
Prize,” the object of which shall be the encouragement of beginners in pure 
scientific research in New Zealand. 

4. The prize shall be awarded at intervals of not less than three years 
by the Governors assembled in annual meeting, but in no case shall an award 
be made unless in the opinion of the Governors some contribution deserving 
the honour has been made. The first award shall be made at the annual 
meeting of the Governors in 1923. 

5. The prize shall be awarded for original pure scientific research-work, 
carried out in Now Zealand or in the Islands of the South Pacific Ocean, 
which has been published within the five years preceding the first day of 
July prior to the annual meeting at which the award is made. Such 
publication may consist of one or more papers, and shall include the first 
investigation published by the author. No candidate shall be eligible for 
the prize who prior to such period of five years has published the result of 
any scientific investigation. 

6. The prize shall consist of money. Until the principal of the fund 
amounts to £100, one-half of the interest shall be added annually to the 
principal and the other half shall be applied in payment of the prize. So 
soon as the said principal amounts to £100 the whole of the interest thereon 
shall be applied in payment of the })rize, in each case after the payment of 
all expenses necessarily incurred by the Governors in the investment and 
administration of the said fund and award of the said prize. 

7. A candidate for the prize shall send to the Hon. Secretary of 
the New Zealand Institute, on or before the 30th day of June pre- 
ceding the date of the annual mooting at which the award is to be 
made, an intimation of his candidature, together with at least two copies 
of each publication on which his application is based. 

8. Whenever possible the prize shall be presented in some public manner. 


REGULATIONS FOR ADMINISTERING THE GOVERNMENT 
RESEARCH GRANT.* 

Ali. grants shall be subject to the foUowing conditions, and each grantee 
shall M duly informed of these conditions : — 

1. All instruments, specimens, objects, or materials of permanent value, 
whether purchased or obtained out of or by means of the grant, or supp^ed 
from among those at the disposal of the Institute, ate to be regarded, unless 


* Xq addition to these regulations the Standing Cknnmittee is also bound by certain 
fcsolntioaa which appear on page 636 of vdnme 40, xVisiw. N,Z. Inti., and which grantees 
are also boi^ to oocerve. 
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the Beeearoh Grants Committee decide otherwise, as the property of the 
Institute, and are to be returned by the grantee, for disposal according to 
the orders of the committee, at the conclusion of his research, or at such 
other time as the committee may determine. 

2. Every one receiving a grant shall furnish to the Research Grants 
Committee, on or before the 1st January following upon the allotment of 
the grant, a report (or, if the object of the grant be not attained, an in- 
terim report, o be renewed at the same date in each subsequent year until 
a final report can be furnished or the committee dispense with further 
reports), containing (a) a brief statement showing the results arrived at 
or the stage which the inquiry has reached ; (h) a general statement of the 
expenditure incurred, accompanied, as far as is possible, with vouchers; 
(c) a list of the instruments, specimens, objects, or materials purchased or 
obtained out of the grant, or supplied by the committee, which are at 
present in his possession ; and (d) references to any transactions, journals, 
or other publications in which results of the research have been printed. 
In the event of the grantee failing to send in within three months of 
the said let January a report satisfactory to the committee he may be 
required, on resolution of the Board of Governors, to return the whole of 
the sum allotted to him. 

3. Where a grant is made to two or more persons acting as a committee 
for the purpose of carrying out some research, one member of the said 
committee shall assume the responsibility of furnishing the report and 
receiving and disbursing the money. 

4. Papers in which results are published that have been obtained 
through aid furnished by the Government grant should contain an acknow- 
ledgment of that fact. 

6. Every grantee shall, before any of the grant is paid to him, be 
required to sign an engagement that he is prepared to carry out the general 
conditions applicable to all grants, as well as any conditions which may 
be attached to his ])articular grant. 

6. In cases where specimens or preparations of permanent value are 
obtained through a grant the committee shall, as far as possible, direct that 
such specimens shall be deposited in a museum or University college within 
the province where the specimens or material were obtained, or in which 
the grantee has worked. The acknowledgment of the receipt of the speci- 
mens by such institution shall fully satisfy the claims of the Institute. 

7. In cases where, after completion of a research, the committee directs 
that any instrument or apparatus obtained by means of the grant shall be 
deposited in an institution of higher learning, such deposit shall be subject 
to an annual report from the institution in question as to the condition of 
the instrument or apparatus, and as to the use that has been made of it. 

Additional Regulations adopted by Board of Governors on 30th January, 1923, 
and published in the New Zealand Oaasette of 28th May, 1926. 

8. Grants shall be given preferentially to investigations which appear 
to have an economic bearing ; purely scientific investigations to be by no 
means excluded. * When the research is one that leads to a direct economic 
advance the Government shall reserve to itself the right of patenting the 
discovery and of rewarding the discoverer, but it is to be understood that 
grants from the research-grant vote are not in the nature of a reward or a 
prize, but for out-of-pocket expenses incurred by the research worker, 
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including salary or eudowinent of assistant, but not salary for the grantee 
hiniself. Plants, books, apparatus, chemicals, &.C., purchased for applicants 
are to remain the pro})ert.y of the Institute, and eventually to form a loan 
collection of ap))aratu8 in the manner now practised by the Royal Society 
of London. 

First method of initiating researches : Applications shall be invited for 
grants in aid of research to be specified by applicants. 

Second method of initiating researches : The (Tovemors of the Institute 
shall suggest from time to time subjects the investigation of which is 
desirable, and ask capable investigators to undertake such researches, 
the Institute paying for apparatus, material, and working-expenses, including 
assistaiux*. 

9. All a})])lK*ation8 for grants shall come through some incorporated 
society. 

10. In the case of a refusal to recommend a grant, the Standing Com- 
mittee shall not give any reasons for its refusal, liiiless such reason is 

‘stated in the minutes of the Standing (Vmimittee’s meeting. 

RESEAinm Grants mai>e for tiik rKRioi) endino DkcemreH; 1924. 

Through the Wellington Philosopliical Sociedy : — 

Dr. Marsden, £60 for further scisniological research. 

Mr. W. J. Pliillippft, £30 for research on the life-histories of N.Z. fishes. 

Through the Philo 80 ])]iical fjLstitute of (-anterbury : 

Mr. K. M. Laing. £HK) for research on N.Z. algae. 

Professor C. C. Farr, £250 for research on helium in New Zealand. 

Dr. II. H. Allan, £50 for forestry research on Mount Egmont. 

( 'aptain. L. M. Isitt, £1(K) for upper-air research. 

Through the Otago Tnslibute 

Dr. J. K. Inglia, £20 for investigation on the essential oils of N.Z. plants. 
Mr. F. McDowall, £00 for investigation of ngaio-oil. 

Mr. K. 8. Allan, £40 for research on (-hatham Island rocks. 

Through the Nelson liistituO' 

Mr. F. A'. Kna]>p, £25 for collecting Maori artifacts. 


THE CARTER BEQUEST. 

Extracts prom thk Will of Charles Rooking Carter. 

This is the last will and testament of me, Charles Rooking Carter, of 
Wellington, in the Colony of New Zealand, gentleman. 

I revoke all wills and testamentary dispositions heretofore made by* 
me, and declare this to be my last will and testament. 

« * « m 4t 

I give to the Colonial Museum in Wellington the large framed 
photographs of the members of the General Assembly in the House of 
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Representatives in the year 1860, and the framed pencil sketch of the 
old House of Commons, and the framed invitation-card to the Lord Mayor’s 
dinner. 


As regards the following books, of which I am the author, and which 
are now stored in three boxes — namely, (1 ) “ The Life and RecoUections 
of a New Zealand Colonist,” (2) “ A Historical Sketch of New Zealand 
Loans,” and (3) “ Round the World Leisurely ” — I direct that my 
executor shall retain possession of the same for a period of seven years, 
commencing from the date of my death, and that at the end of such 
period my executor shall plac( the same in the hands of Messrs. Whit- 
combe and Tombs (Limited) or some other capable and responsible book- 
sellers in the City of Wellington, for sale, and so that the same shall 
be sold at such a price as will yield to my estat<^ not less than six shillings 
per volume in respect of the first-named and second-named, and two 
shillings and sixpence in respect of the last-named works; and I further 
authorize my executor to sell and dispose of the copyright or right to 
reprint such works ; and I direct that the moneys to be derived from 
the sale of such works and tlie privileges connected therewith shall be 
added to the sum provided for the purchase of a telescope as hereinafter 
mentioned. 


I direct my executor to subscribe the sum of fifty pounds towards th<v 
erection of a suitable brick room in which to house the priceless collec- 
tion of books on New Zealand some time since given by me to the 
Colonial Museum and the New Zealand Institute. 


I give and devise unto the Public Trustee appointed under and in 
pursuance of an Act of the General Assembly of New Zealand intituled 
the Public Trust Ofi&ce Act, 1894 (hereinafter called ” my trustee ”), 
all Hhe rest, residue, and remainder of my property whatsoever and 
wheresoever situate, both real and personal, and whether in possession, 
reversion, expectancy, or remainder, upon trust, as to my freehold pro- 
perty at East Taratahi, containing by admeasurement two thousand one 
hundred and seventy-two acres, and being and comprising the whole of 
the land included in certificate of title, volume 51, folio 79, of the books 
of the District Land Registrar for the Registration District of Welling- 
ton, (save and except such part of the said land, being portion of tho 
section numbered 117 in the Taratahi Plain Block, as is hereinafter 
devised to my trustee for the purposes hereinafter appearing), and direct 
that my trustee shall stand possessed of the same lands upon trust, ta 
let and manage the same, and to pay and apply the rents and annual 
income in manner following, namely : — 


And as to all the residue and remainder (if any) of the said net pro*^ 
ceeds of the sale, conversion, and getting-in of my estate as aforesaid,, 
my trustee shall transfer the same to the Governors for the time being of 
the New Zealand Institute at Wellington, to form the nucleus of a fund 
ior the erection in or near Wellington aforesaid, and the endowmenl^ of 
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a Professor and staff, of an Astronomic Observatory fitted with telescope 
and other suitable instruments for the public use and benefit of the 
colony, and in the hope that such fund may be augmented by gifts from 
private donors, and that the Observatory may be subsidized by the 
Colonial Government ; and without imposing any duty or obligation in 
regard thereto I would indicate my wish that the telescope may be 
obtained from the factory of Sir H* Grubb, in Dublin, Ireland. 


Reaolulion regarding Inveetment of Funds (see Clause 4 above) ^ adopted by 
Board on 30th January ^ 1923, and published in the New Zealand Gazette 
of 28th May, 1925. 

That the fund known as the “Carter Bequest,** consisting of the 
principal originally placed by the Board of Governors in the hands of the 
Public Trustee, together with the interest accrued thereon, be withdrawn 
from the PubUo Trustee and reinvested in such securities as provided for 
by legislation covering trust<moncys, power to arrange details and to act 
being given jointly to the Hon. Secretary and the Hon. Treasurer acting 
conjointly. 
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NEW ZEALAND INSTITUTE, 

1925. 


ESTABLISHED UNDEU AN ACT OP THE GENERAL ASSEMBLY OF NEW ZEALAND 
INTITULED THE NEW ZEALAND INSTITUTE ACT, 1867; RECONSTITUTED li\' 
AN ACT OF THE GENERAL ASSEMBLY OF NEW ZEALAND INTITULED THE 
NEW ZEALAND INSTITUTE ACT. 190». AND CONTINUED BY THE NEW ZEAI.AND 
INSTITUTE ACT. WOfi. 


BOARD OP GOVERNORS. 

EX OFFICIO. 

His Excellency the Governor-General. 

The lion, the Minister of Internal Affairs. 

NOMINATED BY THE GOVERNMENT. 

Mr. B. C. Aston, PM.C., F.C.S., F.N.Z.Insi. (reappointed December, 
1928); Dr. J. Allan Thomson. F.G.S.. F.N.Z.Inst. (reappointed De- 
cember, 1923) ; Dr. Charles Chilton, F.L.S., C..M.Z.S., RN.Z.Inst. 
(reappointed December, 1924) ; Dr. Leonard Cockayne, F.R.S , 
F.L.S., F.N.Z.Inst. (reappointed December, 1924). 


ELECTED BY AFFILIATED SOCIETIES, 195W. 


Wellington Philosophical Society ... 

Auckland Institute 

Philosophical Institute of Canterbury 

Otago Institute ... 

Hawke's Bay Philosophical Institute 
Nelson Institute ... 

Mauawatu Philosophical Society ... 
Wanganui Philosophical Society 


(Mr. G. V. Hudson, F.E.S., 
F.N.Z.Inst. 

Mr. P. G. Morgan, M.A., F.G.S., 
F.N.Z.Inst. 

Professor H. W. Segar, M.A., 
Ph.D., F.N.Z.Inst. 

Professor F. P. Worley, D.So. 

Professor C, Coleridge Parr, 
D.Sc., F.P.S.L., F.N.Z.Inst. 

Mr. A. M. Wright, A.I.C., 
F.C.S. 

(Hon. G. M. Thomson, F.L.S., 
F.N.Z.Inst., M.L.C. 

(Professor J. Malcolm, M.D. 

Mr. H. Hill, B.A., F.G.S. 

Professor T. H. Easterfield, M.A., 
Ph.D., F.I.C., F.N.Z.Inst. 

Mr. M. A. Eliott. 

P. Marshall, M.A., D.So., F.G.S., 
F.G.S., F.N.Z.Inst. 
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OFFICERS FOR THE YEAR 1925. 

Pkebident: Dr. P. Marshall, M.A., F.G.8., F.N-.Z.Inst. 

Hon. Tkeasubkr: Mr. M. A. Eliott. 

Hon. Editor: Mr. Johannes C. Andersen, F.N.Z.Insc. 

lloN. Liukarian : Professor D. M. Y. Sommerville, M.A., D.Rc., 
F.R.S.E., F.N.Z.liiSt. 

Hon. Retuuning Officer: Professor H. W. Segar, M.A., Ph.D.,^ 

F.N.Z.Jnst. 

Hon. Auditor: Professor D. M. Y. Sommerville, M.A., D.Sc,, 
F.R.8.E., F.N.Z.lnst. 

Hon. Secretary: Mr. H. C. Aston, F.I.C., F.C.S., F.N.Z.lnst. 

(Box 40, Post-office, Wellington.) 

AFFIliTATKD SOCIETIES, 1024-25 
Name of Bouioty. , S«crotary'ii Name and Addresu. ; Date of Affiliation. 


Wellington Philosophical Mr. W. J. Phillipps, Dominion 10th Jane, 18G8. 
Society Museum 

Auckland Institute .. Mr. (.4. Archey, Auckland ; 10th Juno. IH6S. 

Museum and Institute, Auok- | 
i land 


Philosophical Institute of j Mr. Q. Jobberns, Training 22nd October, 186B. 


Canterbury 
Otago Institute . . 

Hawke's Bay Philosophical 
Institute 

Neison Institute .. 
Manawatu Philosophical 
Society 


College, Christchurch 
Hcv. Dr. Holloway, Otago Uni- 18th October, 1869. 

veraitj, Dunedin 
Mr. C. P. H. Pollock, P.O. Box , 

801, Napier 

Mrs. Margaret Graham, Nelson | . 

Mr. O. T. Salmon, P.O. Box 293, Gth January, 1905. 
Palmerston .North 


aist March, 1875. 
20th December, 1883. 


FORMER MANAGER AND EDITOR. 

[Under thk New Zealand Institute Act, 1807.. 

18G7“190;3.— Hector, Sir James, M.D., K.C.M.G., F.ll S. 


PAST PRESIDENTS. 

1908-4. — Hutton, Captain Frederick Wollaston, F.R.S. 
1905-6. " Hector, Sir James, M.D. K.O.M.G., F.R.S. 

1007-8. — Thomson, George Maloolm, F.L.S. 

1009-10.— Hamilton, A. 

1911-12.— -Oheeseman, T. P., F.L.S. , P.Z.8. 

1918-14.— Chilton, C., M.A., D.So., LL.D., F.L.S . O.M.Z.S. 
1915.— Petrie, D., M.A., Ph.D. 

191C-17.— Benhara, W. B., M.A., D.Sc., P.Z.S.. F.R.S. 
1918-10.— Cockayne, L., Ph.D., F.R.S., F.L.S., F.N.Z.Inst, 
1920-21.— Easterfleld, T. H., H.A., Ph.D., F.N.Z.lnst. 
1922-23.— Kirk, H. B., M.A., F.N.Z.Inst. 
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HONOBARY MEMBERS. 

Bateson, Professor W., Merton, Surrey, England 

Beddafd, F. E., D.So., F.R.S., 2oologioal Society, London . . 

Bragg, Professor W. H., F.B.S., University of London 

Ohree, Charles, M.A., D.Bo., LL.D., F.B.S., Kew Observatory, London 

David, Professor T. Edgeworth, F«K.S., C.M.G., Sydney University .. 

Davis, Professor W. Morris, Harvard University, Cambridge, Mass., U.8.A. 
Dendy, Dr. A., F.B.S., King’s College, University of London, England 
Diels, Professor L., Ph.D., University of Marburg .. 

Einstein, Professor Albert, University of Berlin, Germany . . 

Fraser, Sir J. G., D.C.L., No. 1 Brick Court, Temple, London, E.C. 4 . . 

Goebel, Professor Dr. Carl von. University of Munich 

Goodale, Professor G. L., M.D., LL.D., Harvard University, Cambridge, 
Mass., U.S.A. 

Gregory, Profeseor J. W., D.Sc.. F.R.S., F.Q.S., University, Glasgow . . 

Haddon, Dr. A. C., F.B.S., b Cranmer Boad, Cambridge 
Hall, Sir A. D., M.A., K.C.B., F.R.6., Ministry of Agrioultnre, London 
Haswsll, Professor W. A., F.B.S, Mimthau, Woollahra Point, Sydney 
Hedley, Charles, F.L.S., Australian Museum, Sydney 

Hemsley, Dr. W. Botting, F.R.S., Kew Lodge, St. Peter's Hoad, Broadstairt, 
Kent, England 

Kioto, Professor Otto J., 487 Albert Street, Ottawa, Canada , . 

Liversidge, Professor A., M.A., F.B.S. , Fieldbead, Ooombe Warren, Kingston 
Hill, England 

Matsart, Professor Jean, University of Brussels, Belgium 

Mawion, Sir Douglas, B.E., D.Sc., The University, Box 498, Adelaide . . 

MeUor, Joeeph William, D.Sc. (N.Z.), Sandon House, Regent Street, Stoke- 
on-Trent, England ^ 

Meyriok, E., B.A., F.B.S., Marlborough College, England 
Nordstedt, Professor Otto, Ph.D., University of Lund, Sweden 

Rutherford, Professor Sir E., D.Sc., F.R.S., F.N.Z.Inst., Nobel Laureate, 
Cambridge, England 

Bars, Professor G. 0., University of Christiania, Norway 
Stebbing, Rev. T. B. R., F.B.S., Tonbridge Wells, England . . 

Tbiielton-Dyer, Sir W. T., K.C.M.G., C.I.E., LL.D., M.A., F.R.6., Witcombe, 
Gloucester, England 

Woods, Henry, M.A., F.B.S., F.G.S., UniTersity, Cambridge . • 


Elected 

1916 

1906 
1928 
1924 
1904 
1918 

1907 

1907 
1924 
1990 

1901 
1891 

1920 

1926 

1920 

1914 

1924 

1918 

1908 
1890 

1916 

1920 

1919 

1907 

1890 

1904 

1902 
1907 
1894 

1920 
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FOKMBE HONORARY MEMBERS. 


Elected 

Agardl), Dr. J. G. .. .. 1900 

Agaseie, Profensor Louis . . . . 1870 

Arber, E. A. Newell, M.A., So.D., I9U 
PG.8., F.L.B. 

Avebury, Lord, P.O., P.R.S. .. 1900 | 

Baird, Professor Spencer F. . . 1877 

Balfour, Professor I. Bayley, F.U.8. 1914 
Beneden, Professor J. P. van . . 1888 

Berggren, Dr. 8. .. .. 1876 

Bowen, Sir George Ferguson, 1878 
G.C.M.G. 

Brady, G. 8.. D.So., F.R.8. . . 1906 

Bruce, Dr. W. 8. . . . . 1910 

Carpenter, Dr. W. B., C.B., F.R.S. 1888 
Clarke, Rev. W. B„ M. A., F.R.S. . . 1876 

Codrington, Rev. U, H., D.D. .• 1894 

Darwin, Charles, M.A., F.R.S. ,, 1971 
Darwin, Sir George, F.K. 8. .. 1909 

Davis, J. W., F.Q.8.. F.L.8. . . 1891 

Drury, Captain Byron, R.N. . . 1870 

Ellery, Robert L. J., F.R.S. . . 1888 
Etheridge, Professor R., F.R.S. .. 1876 

Etfingshausen, Baron von . . 1886 

Eve, H. W., M.A 1901 

Filhoi, Dr. H 1875 

Finsoh, Professor Otto, Ph.D. . . 1870 

Flower, Professor W. H.. F.R.S. .. 1870 

Qarrod, Professor A. H.. F.R.S. . . 1878 

Gray, J. B., Ph.D., F.R.S. . . 1871 
Gniy, Professor Asa 1885 

Grey, Sir George, K.C.B. .. 1879 

Gilnther, A„ M.D., M.A., Ph.D., 1873 
F.R.8. 

Hoobstetter, Dr. Ferdinand von . . 1870 

Hooker, Sir J. D., G.C.S.L, O.B., 1870 
M.D , F.R.S., O.M. 


Elected 

Howes, G. B., LL.D., F.R.S. 1901 

Huxley, Thomas H., LL.D., F.R.S. 1872 
Langley, S. P. .. .. .. 1896 

Lindsay, W. Laudor, M.D., F.R.S. Fi. 1871 
Lydekker, Richard, F.R.S. . . 1666 

Lyell, Sir Charles, Bart., D.O.L., 187H 
F.R.S. 

MoCoy, Professor Sir F., K.C.M.G., 1888 
D.Bo.. F.R.S. 

MoLachlan, Robert, F.L.S. . . 1674 

Massee, George, F.L.S., P.R.M.S. 1900 
Milne, J., F.R.S. .. .. 1906 

Mitten, William, F.R.S. .. .. 1695 

The Most Noble the Marquis of Nor^ 1880 
manby, G.C.M.G. 

Mueller, Ferdinand von, M.D., 1870 
F.R.S., O.M.G. 

Mttller, Professor Max, F.R.S. . . 1878 

Newton, Alfred, F.R.S 1874 

Owen, Professor Biohard, F.R.S. . . 1870 

Piokard- Cambridge, Rev. 0., M.A., 1878 
F.R.S., O.M.Z.B. 

Rlohards, Rear-Admiral G. H. 1870 

Riley, Professor 0. V. . . . . 1890 

Rolleston, Professor G., M.D., F.R.S. 1875 
Solater, P. L., M.A., Ph.D., F.R.S. 1875 

Sharp. Dr. D 1877 

Sharp, Biobard Bowdler, M.A., 1885 
F.R.S. 

Stokes, Vioe-Admiral J. L. . • 1872 

Tenison- Woods, Rev. J. E., F.L.S. 1878 
Thomson, Professor Wyville, F.R.S. 1874 
Thomson, Sir William, p.R.S. .. 1888 
Wallace, Sir A. R., F.R.S., O.M. . . 1885 
Weld. Frederick A., C.M.G. .. 1877 
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Original Fellows. 

(See New Zealand QazeUt, 20th November, 1919.) 

Aston, Bernard Cracroft, F.I.C., F.C.S. 

*tBenham. Professor AVilUam Blaxland, M.A., D.Sc., F.R.S., F.Z.S. 
fBest, Flsdon. 

♦fCheosoman, Thomae Frederick, F.I...S., F.Z.S. § 

•fChilton, Professor Charles, M.A., l>.Sc., I,L.D., M.B., C.M., F.L.S., C.M.Z.S. 
•ttCo<»kayne, Leonard, Ph.D., F.R.S., F.L.S. 

tFasterhold, Professor Thomas Hill, M.A., Ph.D.. F.I.C., F.C.S. 

Farr, Professor Clinton Coleridge, D.Sc., F.P.S.L., AMou.M.lnBt.C.£. 
Hogben, George, C.M.O.. M.A., F.G.S. § 

Hudson, George Vernon, F.E.S. 

Kirk, Professor Harry Borrcr, M.A. 
tJMarshall, Patrick, M.A., D.Sc., F.G.S.. F.R.G.8., F.E.S. 

♦Petrie, Donald, M.A., Ph.D. 

tRutherford, Sir Ernest, Kt., F.R.S., D.Sc., Ph.D., LL.D. 

Segar, Professor Hugh William, M.A. 

Smith, Stephenson Percy, F.R.G.S. § 

S|>eight, Robert, M.A.. M.So., F.G.S. 

Thomas, Professor Algernon Phillips Withiel, M.A., F.L.S. 

♦Thomson, Hon. George Malcolm, F.L.S., M.L.C. 

Thomson, James Allan, M.A., D.Sc., A.O.S.M., F.G.S 

Fellows elected, 1921. 

Cotton, Charles Andrew, D.Sc., A.O.S.M., F.G.S. 

Hilgendorf, Frederick William, B.A., D.Sc. 

Holloway, Rev. John Ernest, L.Th., D.Sc. 

Park. Professor James, M.Am.Inst.M.E., M.Inst.M.M., F.G.S. 

Fellows elected, 1922. 

Laing, Robert Maloolm, M.A., B.So. 

Marsden, Ernest, D.So., F.R.A.S. 

Morgan, Percy Gates, M.A., F.G.S., A.O.S.M. 

Sommerville, Duncan McLaren Young, M.A., D.So., F.R.S.E. 

Fellows elected, 1923. 

Williams, Yen. Archdeacon Herbert William, M.A. 

Andersen, Johannes Carl. 

Fellows elected, 1924. 

Smith, WxDiam Herbert Guthrie. 

TilJyard, Robin John, M^., D.So., So.D., F.L.S., F.E.S. 

Fellows elected, 1925. 

Brown, Professor J. Macmillan, M.A., LL.D. 

To Rangi Hiroa (P. H. Buck), M.D., Ch.B. (N.Z.). 


* Past Prosldent. 


t Heotor Medallist. 


t Hutton Medallist. 


I Deceased. 
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ORDINARY MEMBERS. 


WBLUNQTON PHILOSOPHICAL SOCIETY. 

[• Life Memben.] 


Aokland, K. \V., P.O. Box 928, Wellington. 

AdaniR, C. E., D.Se,, A.l.A. (London), 
F.K.A.8., Hcotor Observatory, Wellington. 

Adkin, G. L., Queen Street, Levin. 

Andersen, Johannes C., F.N.Z.lnst., Alex- 
ander Tunibull Library, Bowen Street, 
Wellington. 

Andrew, R. L., Dominion l^abnratory, Wel- 
lington. 

Aston, B. C., F.I.C., F.C.S.. F.N.Z.lnat., 
Dominion Laboratory, Wellington. 

Atkinson, E. H., 71 Fairlie Terrace, Kelbum. 

Balllie, H„ Public Library, Wellington. 

Baldwin, E. 8., 215 I^mbton Quay, W>1- 
lington. 

Baldwin, H., Insjicftor of Machinery, Wel- 
lington 

Balnea vis, H. R. H., Parliament Buildings, 
Wellington. 

Barwell, J. S., Chatham Tslands. 

Bates, D. Meteorological Office, Wellington. 
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Fotheringham, Alexander, 7a Williamson*s 
Chambers, Auckland. 

• Fowlds, Hon. Q., Queen Street, Auckland.* 

Fowlds, Q., jun., Queen Street, Aucklimd. 

Fraser, W. M., C.E., Whangaroi. 

Frater, J. W., Stock Exchange, Auckland. 

Gardner, J. L., New L 3 mn. 

Geddes, A., Brown, Barrett, and Oo., Customs 
Street. Auckland. 

Gibson, Noel, Dilworth Institute, Homuora. 

Gilfillan, H., St. Stephon*s Avenue. Parnell. 

Gillett, J., care of Holland and Gillott, Albert 
Street, Auckland. 

Gillies, A. W., Courtvillo, Eden Crescent, 
Auckland. 

Girdler, Dr., Khyber Pass Road, Auckland. 

Gleeson, J. C., Lower S 3 rmonds Street, Auck- 
land. 

Goldie, A., Wallace Street, Ponsonby. 

Goldie, I)., Imperial Buildings, Auckland. 

Goldie, H., Imperial Buildings, Auckland. 

Gordon, Dr. F. W., Hillsborough. 

Graham, A. G., care of Briscoe and Co., 
Customs Street, Auckland. 

Graham, David H., Albert Street, Opotiki. 

Graham, G., 25 Grafton Road, Auckland. 

Grant, Miss J., M.A., Devonport. 

Gray, A., Winstono's Buildings, Queen Street, 
Auckland,* 

Gray, Alan A., care of G. W. Wilton and Co., 
Shortland Street, Auckland. 

Gray, S., Town Clerk, Mount Eden. 

Gray, W. A., M.In8t.(y.E., Smith's Buildings, 
Auckland. 

Gribbin, G., care of Nicholson and Gribbin, 
ImiJerial Buildings, Queen Street; Auck- 
land. 

Grierson, 11. C., Architect, 423 N.Z. Insurance 
Building, Auckland. 

Griffin, K. M., Government Analyst, Auck- 
land. 

Grifiin, L. T., F.Z.S., Museum, Auckland. 

Gross, R. 0., Wairiki Road, Mount Eden. 

Gulliver, V., 503 New Zealand Insurance 
Buildings, Auckland. 

Gummer, W. H., N.Z. Insurance Buildings, 
Auckland. 

Gunson, Sir, J. H., C.M.G., C.B.E., Mayor of 
Auckland. 

Haddon, »I. G., Wyndham Street, Auckland. 

HaU, J. W., P.O. Box 1048, Auckland. 

Hamer, W. H., C.E., Harbour Board Offices, 
Auckland* 

Harbutt, S. J., Selwyn Road, ^psom. 

Hardio, J. C., High Street, Auol^nd. 

Harding, E., Private Bag, Dargaville. 

Hardley, J. W., Customs Street, Auckland. 

Harris, Lewis, Huntly. 

Harr^, A., Lower Albert Street, Auckland. 

Hay, D. A., Montpellier Nursery, Bemum. 

Hav, Douglas, Stock Exchange, Quoen Street, 
Auckland. 

Hay, Miss, Grafton Road, Auckland. 

Henning, G., 36 Remuera Road, Remuera. 


Hesketh, H. R., Wpdham Street, Auckland. 

Heskoth, S., Wyndham Street, Auckland. 

Hill, J. C., care of Hill and Plummer, Queen 
Street, Auckland. 

Hills, F. M., Arney Road, Remuera. 

Holdorness, D., Harbour Board Offices, Auck- 
land. 

Holmden, Dr., Jervois Road, Ponsonby. 

Horton, E., Herald Office, Queen Street, 
Auckland. 

Horton, H., Herald Office, Queen Street, 
Auckland. 

Houghton, C. V., 8 Gladstone Road, Parnell. 

HovelJ, S. W., Kenny Street, Waihi. 

Hudson, C., Mount Eden Road, Auckland. 

Hudson, J. H., G.P.O., Auckland. 

Hull, Miss Cecil, Girls’ Grammar School, 
Auckland. 

Hunter, Ashley, C.E., Swanson Street, Auck- 
land. 


Indor, E. W., P.O. Box 1089, Auckland. 

Inglis, Dr. R. T., Alfred Street, Auckland. 

Jackson, J. H., Customs Street, Auckland. 

Jackson, Thornton, Shortland Street, Auck- 
land. 

Johnson, C. W.. M.A., 30 Brown Street, 
Ponsonby. 

Johnston, Hallyburton, Point Chevalier. 

Johnston, J. B„ Stewart and Johnston, Wynd- 
ham Street, Auckland. 

Johnstone, A. H., Fort Street, Auckland. 

Joll, L., Mount Eden 

Jones, Russell, Grammar School, Auckland. 

Kalaughor, J. Education Offices, Auck- 
land. 

Kendordine, J., Sale Street, Auckland. 

Kent, G. S., St. Stephen’s Avenue, Parnell. 

Kissling, H. P., St. Stephen's Avenue, Parnell. 

Knight, G., Asquith Avenue, Mount Albert. 

Laidiaw, R. A., Hobson Street, Auckland. 

Lamb, J. A., Ainoy Road, Remuera. 

Lamb, S. E., B.So., University College, Auok- 
Land. 


Ijamont, T., North Avenue, Devonport-. 
Lancaster, T. L., M.So., University Ootliege, 
Auckland. 

Lang, Hon. Sir F. W., Queenstown Roadt 


Langridge, Cecil, Avondale. 

Lamer, V. J.. Swanson Street, AuoUuid. 

La Roche. Sydney, B.So., Wapiti Avenue, 
Auckland. 

La Roche, W. E., Wapiti Avenue, Remuera. 

La Rocho, W., Wapiti Avenue, Remuera. 

Laurie, B. A., care of W. S. Laurie and Co.» 
Customs Street, Auckland. 

Leech, E. Duff, Wellesley Hodse, Auckland* 

Le Roy, E., 42 Queen Street, Auckland. 

Lc^land, S. H., Customs Street West, Auck- 
land. 

loyland, W. B*, Customs Street West* Auok* 
land. 

Leys, Cecil, Biar Office, Shortland Street 
Auckland. 

Logan, B., P.O. Box 536, Auckland. 
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Long, W. Hm St. Albans Avenue, Auck- 
land. 

Lowe, Pr. Do Olive. Lower Symonds Street. 
Auckland. 

Lowe, James C. K., Qos Company. Auckland. 

Lunn, A. G., care of OoUins Bros., Wyiidham 
Street, Auckland. 

Lusk. H. B., M.A., King’s College, Remucra. 

Lyons, Hpv, Father, Cwomandel. 

McCullough, Hon. W., Thames. 

Macdonald, Rev. Angus, Now Lynn. 

Macdonald, Hush R., 47 St. Stephen’s 
4^enuo, Pamml. 

McDonald, Rev. W., Gardner Road, Kpsom. 

McGregor, W. R., University College, Auck- 
land. 

Mcllraith, Dr. J. W., 12 Mount Hohson 
Road, Romuera. 

McIntosh, D. T., 5 Cli^brook Road, Parnell. 

Hackay, G. J., Queen Street, Auckland. 

Mackay, J. G. H., Ellison Chambers, Queen 
Street, Auckland. 

Mackenzie, Dr. Kenneth, Princes Street, 
Auckland. 

McKenzie, Captain G., Devonport. 

Maoky, T. H., caro of Macky, Logan, and Co., 
Elliott Street, Auckland. 

McLaughlin, T. M.. Pboonix Chambers, Queen 
Street, Auckland. 

Macmillan, C. C., care of Auckland Institute, 
Auckland.* 

MeVeagh, James, 410 New Zealand Insurance 
Buildings, Auckland. 

MoVeagh, R., O’Coimell Street, Auckland. 

Mains, T., Papatoetoe. 

Mair, S. A. R., Hunterville, Wellington. 

Major, C. T., King’s College, Remuora. 

Makgill, John E., Wapiti Avenue, Epsom. 

Makgill, Dr. R. H., Health Department, 
Wellington. 

Mander, F., Banfurly Road, Epaora. 

Marks, L., Chancery Street, Auckland. 

Marshall, J., Te Ataahua, l^muora Hoad. 

Mason, Mrs, F., West Town, New Plymouth. 

Matthews, H. B., Olonboni Road, Remuera. 

Maxwell, L. S., Lower Hobson Street, Auck- 
land. 

Merritt, H. T., N.Z. Insurance Buildings, 
Auokland. 

MetoaB, S. H., P.O. Box 1089, Auokland. 

Miller, £. V., 71 Upland Read, Remuera. 

Miller, E. K., Albert Street,* Thames. 

Milne, J., oare of John Chambers and Son, 
Fort Street, Auokland. 

MOne, Stewart, oare of Milne and Choyco, 
Queen Street, Auckland. 

Milsom, Dr. £. H. B., 18 Waterloo Quadrant, 
Auckland. 

Mitohelson, E, P., P.O. Box 873, Auokland. 

MitohelsoD, Sir E., K.C.M.G., M.L.C., Wai- 
taramoa, Remuera. 

Jtole, J. B, de,*20 Paget Street, Ponsonby. 

Morriion, A. R., Palmerston Buildings, ^een 
Street, Auokhmd. 

MMoa, S., Customs Street, Auckland. 

Morton, H. B., Taumata, Wapiti Avenue, 
Epcom. 


Moses, H. C., No DepositMPiano Company, 
High Street, Auckland. ^ 

Mulgan, A. E., titar Office, Auokland. 

MulUns, P., Shaddock Street, Mount Eden. 

Munro, G. H., M.Sc., 96, Grafton Road, Auck- 
land. 

Myers, Sir A. M., Queen Street, Auckland.* 

Myers, B., Cargen Hotel, Auckland. 

Napier, W. J,, Napier and Smith, A.M.P. 
Buildings, Queen Street, Auckland. 

Nathan, C. J., Customs Street, Auckland. 

Nathan, D. L., Sliortland Street, Auckland. 

Nathan, N. A., Shortland Street, Auckland.* 

Neve, B.» M.A., LLB., Technical College, 
Wellesley StrcM)t, Auokland. 

Niecol, G., Customs Street West, Auokland. 

Nicholson, O.. Imperial Buildings, Queen 
Street, Auckland. 

Oliver. W. R. B.. F.L.S., Museum, Welling- 
ton.* 

Ostler, H. H., ShorUaiid Street, Auckland. 

)*arr, Hon. SirC. J., K.C.M.G., M.P., Shortland 
Street, Auckland. 

Parr. -P. R., M.Sc., Oaklands, Waikumete. 

Parsons, W. B., Colonial Sugar Company, 
Queen Street, Auckland. 

Partridge, H. E., Albert Street, Auckland. 

Patterson, D. B., 2.3 Shortland Street, Auck- 
land. 

Peacock, J. A., Queen Street, Auckland. 

Perkins. A. W., care of Dalgety and Co., 
Customs Strec^t West, Auckland. 

Petrie, D., M.A., Ph.D., F.N.ZJnst., “ Rose- 
mead,*’ Ranfurly Road, Epsom. 

Philcox, T., 1 1 Fairview Road, Mount Eden. 

Pond, J. A., F.C.S., Queen Street, Auokland. 

Potter, E. H.. P.O. Box 230, Auckland. 

Pountney, W. H., Fort Street, Auckland. 

Powell, A, W. B., Shortland Street, Auckland. 

Powell, F. E., C.K., Ferry Buildings, Queen 
Street, Auckland. 

Poynton, J. W., 6C Epsom Avenue, Mount 
Eden. 

Price, E. A., Cambria Park, Papatoetoe. 

Price, T. G., 109 Queen Streot, Auckland. 

Pryor, S. H., Hillside, New Lynn. 

Pulling, Miss, Diocesan School, Epsom. 

Purchas, Dr. A. C., Symonds Street, Auck- 
land. 

Pyoroft, A. T., Railway Offices, Auokland. 

Quartley, A. G., Vulcan Lane, Auoli^nd. 

Ralph, W. J., T’rinces Streot, Auckland. 

Rangi Hiroa, Dr., D.S.U., oare of Health 
Dmwrtment, Auokland. 

Ratcuff, W., P.O. Box 250, Hamilton. 

Rawnsley, S., Fbderal Street, Auckland. 

Rayner, 1^. F. J., Queen Street, Auokland. 

Reed, Mr. Justice, Supreme Court Wellington. 

Reed, Hon. Vernon, Kawakawa. 

Renshaw, F., Sharland and Co., Lome Street, 
Auckland. 

Rhodes, 0., ** Ronaki,” Remuera. 

Riohardaon, J. D., 8avin»-bank, Newton. 

Richmond, H. P„ Amey Road, Remuera. 

Robb, J., Victoria Avenue, Mount Eden. 

Robekon, A. B., Heather, Roberton, and Co., 
Fort Btneif Auckland. 
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Boberton, Dr. E.|brket Road, Bomuera. 

Robertson, Carriflt, Alfred Street. Auckland. 

Robertson, James, Market Rood Remuera. 

Roche, H., Horahora, near Cambridge, Wai- 
kato. 

Rollett, F. C., Herald Office, Qumn Street, 
Auckland. 

Ropiha, T, T,. Survey Office, Auckland. 

Russell, £. N. A., Princes Street, Auckland. 

Russell, John E., Princes Street, Auckland. 

Salt, G., MaoBride, M.So., University Odllege, 
Auckland. 

Saunders, W. R., Commercial Union Insur- 
ance Commt^, Auckland. 

Saxton, A. C.. Pyrmont, Sydney. 

Scott, D. D., Kempthome, Prosser, and Co., 
Albert Street, Auckland. 

Scott, Rev. D. D., The Manse, Onehunga. 

Segar, Professor H. W.. M.A., F.N.Z.Inst., 
University College, Auckland. 

Shakespear, Mrs. R. H., Whangaparaoa. 

Shannon, J. W.. 16 Dromome Road, Remuera. 

Shaw, F., Vermont Street, Ponsonby. 

Shaw, H., care of Public Library, Auckland. 

Short, W. F., M.Sc., University College, 
Auckland. 

Shrewsbury, H.. St. John Avenue, Epsom. 

Shroff, H. R., 44 Remuera Road, Remuera.* 

Simmonds, Rev. J. H., Wesley Training Col- 
lege, Epsom. 

Simson, T., Mount St. John Avenue, Emom. 

Sinclair, G., care of Pilkington and Co., 
Queen Street, Auckland. 

Skeet, H. M., Dilworth Avenue, Remuera. 

Sladden, B., P.O. Box 17, Tauranga. 

Smith, F. W., 1 Eden Crescent, Auckland. 

Smith, Miss H. Seth, Hurstmere Road, 
Takapuna. 

Smith, H. G. Seth, 88 Victoria Avenue, 
Remuera.* 

Smith, S. A., P.O. Box 848, Auckhvnd. 

Smith, Mrs. W. H., Princes Street, Auckland. 

Smith, W. Todd, St. Helier’s Bay. 

Somerville, Dr. J., Alfred Street, Auckland. 

Somerville, J. M., Birkenhead, Auckland. 

Spedding, J. C., Market Road Remuera. 

Sporrin-Johnson, Professor J. C., M.Sc., Uni- 
versity Mlege, Auckland.* 

Stanton, J., Fort Sti'oet, Auckland. 

Stevenson, Arthur G., Gladstone Road, 
Mount Albert. 

Stewart, D. F., care of R. S. Lamb and Co., 
32 Jamieson Street, Sydney. 

Stewart, John A., Kainga-tonu, Ranfurly 
Road, Epsom. 

Stewart, B. Leslie, care of Brown and Stewart, 
Swanson Street, Auokland, 

Streeter, S. C., Enfield Street, Mount Eden. 

Sullivan, J. J., P.O. Box 1175, Auckland. 

Suter, A., 22 Portland Road, Remuera. 

Swan, H. C., Henderson. 

Talbot, Dr. A. G., A.M.P. Buildings, Queen 
Street, Auokland. 

Taylor, C. N., 2 Oliver Street, Remuera. 

Thomas, Professor A. P. W., M.A., F.L.8., 
F.N.Z.Inst., Mountain Road, Epsom, 


Thornes, J., 231, Parnell Road Parnell. 

Tilly, 0. B. R., 85 Victoria Avenue, Remuera. 

Tinne, H., Union Club, Carlton House Terrace, 
London S.W.* 

Tomlinson, L. H., Klectrioai Construction 
Company of New Zealand, 52 Fort Street, 
Auokland. 

Townson, W., Thames. 

Trounson, J., Northooto. 

Tunks, C. J., Shortland Street, Auokland. 

Turner, E. 0., care of Turner and Sons, 
Market Square, Auokland. 

Upton, vf. H., St. Stephen's Avenue, Parnell. 

Upton, P., South British Insurance Company, 
Quacn Street, Auokland. 

Upton, P. T., P.O. Box 878, Auckland. 

Utting. H., Town Clerk, Mount Albert. 

Vaile, E. £., Broadlands, Waiotapu. 

Vaile, H. K., Queen Street, Auckland.* 

Vealo, P.O., M.Sc. 1 Beresford Street, Auck- 
land. 

Vernon, T. R., 11 Kingsview Road, Mount 
Eden. 

Wade, Dr. Wallace, Elliot Street, Now 
Plymouth. 

Wake, F. W., Cleave's Buildings, High Street, 
Auckland. 

Wallace, T. F., 1 Claude Road, One Tree Hill, 
Auckland. 

Walsh, Edmund. 31 Williamson Avenue, Grey 
Lynn. 

Wamock, J. A,, 2 King Street, Grey L 3 rnn. 

Watt, W. M., Dredging Office, Harbour 
Board, Auokland. 

Waymouth. G. W., Rarere Road, Takapuna. 

Weils, T. U., Wostbourne Road, Remuera. 

Wheeler^^, Thomas, Stanroore Road, Grey 
Lynn. 

White, P. C., care of S. White and Sons, 
Customs Stntet West, Auokland. 

White, R. Wm Wellington Street, Auokland, 

Whitley, W. S., Albert Street, Auokland. 

Whitney, C. A», Colonial Ammunition Com- 
pany, Auokland. 

Whittome, F., Newmarket. 

Williams, N. T., 74 Amey Road, Remuera. 

WilliapiBCYn, J. D., Northern Club, Auckland.* 

Wilson, Andrew, Hillorest Street, Haroilton 
East. 

Wilson, C. A., P.O. Box 1081, Auokland. 

Wilson, F. W., Herald Buildings, Auckland. 

Wilson, G. A., Wilson and Canham, 
Buildings, Auckland. 

Wilson, John, 303 New Zealand Insurance 
Buildings, Queen Streot, Auckland. 

Wilson, J. A., care of A. Eady and Sons, 
Queen Street, Auckland. 

WUson, J. M., Portland Road, Remuera. 

Wilson, Liston, Upland Road, Remuera. 

Wilson, Martyn, Roselle, Lower Remuera* 

Wilson, R. M., University College, Auckland* 

Wilson, Mrs. R. M., Russell Road, Remuera* 

Wilson, W. R., Herald Office, Queen Street^ 
Auokland. 

Wily, H., Mauku* 
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Winkelmann, N. H., Victoria Aroade, Auck- 
land. 

Winttono, F. M., Claude Road, Epsom.* 
Winstone, Q., sen., Queen Street, Auckland. 
Wiseman, F., Queen Street, Auckland. 
Wiseman, J. W., Albert Street, Auckland. 
Withy, £., care of Auckland Institute, Auck- 
land.* 

Wood, Right Rev. 0. .1., D.D., England.* 
WooUams, W. H.. Queen Street, Auckland. 
Worley, Professor F. P., D.Sc., University 
College, Auckland. 


Wright, R., care of A. B. Wright and Sons, 
Commerce Street, Auckland. 

Wright, R., Seabrook Avenue, New Lynn. 
Wright, R., jiin., Seabrook Avenue, New 
Lynn. 

Wyllie, A., C.E., Auckland Power Board, 
Auckland. 

Yates, E., Albert Street, Auckland. 

Young, J. L., Henderson and Maofarlane, 
Customs Street, Auckland. 


PHILOSOPHICAL INSTITUTE OF CANTERBURY. 
I* Life membeM. ) 


Acland, Dr. H. T. D., 51 Bro\^7i"s Road, 
Christchurch. 

Acland, H. D., 42 Park Terrace. Christchurch. 

Alexander, K. E., Canterbury Agricultural 
College, Lincoln. 

Allan, H. H., M.A.. D.Sc., F.L.8., Feilding. 

Anderson, Mrs., Murchison. St. Martin's, 
Christchurch. 

Askew, H. O., M.A., Imperial College of 
Science and Technology, South Kensing- 
ton. London S.W. 7. 

Bamford, P. G., B.E., Canterbury (Mege. 

Barkas, F., Tiroaru. 

Barnett, W. •). F., ('athedral Square, Christ- 
church. 

Bates, D., 22 Webb Street, Christchurch. 

Beaven, A. W., care of Andrews and Beaven, 
Moorhouse Avenue, Christchurch. 

Beeby, C. £., (^^lutorbury (Allege, Christ- 
church. 

Belton, F. J. W., care of Gas ('ompany, 
Christchurch. 

Bennett, E. W., M.Sc., Canterbury College. 
Christohuroh. 

Bony, R. E., 165 Manchester Street, (IJhrist- 
ohuroh. 

Biltoliff, G, S. A.. Canterbury College. 

Bingham, S. C., 7 Cashel Street, Christchurch. 

Htra, J. W., M.A., Wairarapa High School, 
Masterton. 

Bishop, R. C., Gas Oflfioe, 77 Worcester 
Street, Christchurch. 

Booth, G. T., 242 Papanui Road, Christchurch. 

Borrio, Dr. F. J., 236 Hereford Street, Christ- 
church. 

Boirio, Miss, 236 Hereford Street, Christ- 
church. 

Bowker, George, Timani. 

Boys, Sir Francis. Hereford Street, Christ- 
church. 

Bradley, Orton, Charteris Bay. 

Bridge, H. W., Dyer's Pass Road, Cashmere. 

Britfin, Guy, F.E.S., Biwake, Motueka, 
Nelson. 

Broadhead, H. D., M.A., Litt.D., Canterbury 
College, Christchurch. 

26-~Trans. 


Brock. W., M.A., Education Office, Christ 
church. 

Brown. lYofessor Macmillan, M.A., LL.D., 
“ Holmbank," Cashmere Hills.* 

Bumes, Mrs., Warwick House, 52 Armagh 
St!*cot, Christchurch. 

Burnett, T. D., Cave, South Canterbury. 

Calvert, G. G., Canterbury College. 

Campbell, J. W., Sea view Road, New Brighton. 

Campbell, Professor R. A., Canterbury College, 
Christchurch. 

Candy, Miss A. F., M.A., Canterbury College, 
(ffiristchurch. 

Candy, F. K.. cart* of Tramway Board Office, 
Christchurch. 

Chilton, Professor C., D.Sc., M.A., LL.D., 
F.N.Z.Inst., F.L.S., Canterbury College, 
Christchurch.* 

Christensen, C. E., Box 38, Tc Aroha. 

Christian, F. H., ('ashel Street, Christchurch. 

Clark. W. H., KKI Bealoy Avenue, Christ- 
church. 

Coates, C. C., 134 Hereford Street, Christ- 
church. 

Colee, W. C., M.A., Schoolhouse, Waimataitai, 
Timaru. 

Coles, W. R., 358 GloucesU^ir Street, Christ- 
church. 

Condliffe, Professor J. B., M.A., Canterbury 
College, Christchurch. 

Comes, J. J. S., B.A., B.Se., Training College. 
Christchurch. 

Cowley, S. R., 156 Antigua Street, Christ- 
church. 

Cox, P. T., care of Anglo-Russian Oil Company, 
Britannia House, Finsbuiy Circus, London, 
E.C. 2. 

Dash, Charles, 233 Norwood Street, Becken- 
ham, Christohureh. 

Day, James S., care of Dominion Trust Com- 
pany, 163 Hereford-street, Christohuroh. 

D^ns, James, Homebush. 

Deans, John, Kirkstyle, Coalgate. 

Deans, William, Sandown, \\^dington. 

Denham. Profemr H. G., M.A., D.So.,Th.D., 
Canterbury College. 
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Dobson, A. Dudley, M.Inst.C'.K., 76 Merivalo 
Lane, Chrintchureh. 

Dorrien-Smitb, Major A. A., D.S.O., Tresco 
Ablay, Scilly, England. 

Duugall, J. J., 105 Clyde Road, (’hristehurch. 

Drummond, James, F.L.8., F.Z.S., Lyttelton 
Timva, Christ ebiireh. 

Duncan, .1. S., care of V. and D. Duncan, 
Tuam Street, (’hristchiiroh. 

Fairbaim, A., ]*.(). Box 427, Christf-hurcb. 

Farr, Professor (\ C\)leridge, D.Sc., F.P.S.L., 
F.N.Z.Inst,, (’anierbury C<)li«'ge, Christ' 
church. 

Fcrrar, Miss, 450 Armagh Stifct, Christchurch. 

Fitzgerald, Miss M. S., M.Sc., (’anlcrbury 
College. 

Flesher, ♦!. A., 169 Hereford Stns't. Christ- 
church, 

FIoM’cr, A. F„ M.A., M.Sc., ChrisCs College, 
C'hristehurch. 

Ford, A. Dm 13 Kiccarton Road, (3n isU*hurch. 

Foweraker, C. ICm M.A., F.L.S., Canterbury 
College, ( 'hrist church. 

Francis. J. W. H., care of Rhodes, Ross, and 
Codf»y, Hereford Street, Christchurch. 

Oabitc*K, Dr.. Timaru. 

Gale, F. H. 1)., Dftice, (^irist church. 

Garnett, J. B.. Is’.D.A,, N.D.D., Technical 
College, Christchurch. 

Giles, K. Dm Otiritiri, Timaru. 

Gilling. C. D., The School, West Kvreton. 

timing, W. 0. H., M.Am B.Sc.,’ 206 West- 
minstiT Street, St. Albans. Christchurch. 

God by, Mrs. M. D., 5 .iHckHon'M Road, Fen- 
dalton, Christehurch. 

Godby. M. H., M.Am B.Sc., 176 Hereford 
Stmd, Christchurch. 

Goss, W., Peterborough Street, (lu’istchurch. 

Gourlay, H., Boys' High School, (!hristchurch. 

Gower, S. W., (.-anU'rhury (College, (Christ- 
church. 

Graham, C’harles H. E., School, Tai Tapu. 

Gray, G., F.CIS., Lincoln. 

<Tray, J., 107 Merivale Lane, C^hristchunth. 

Grigg, J. C. Nm Longbeach. 

Guthrie, Dr. John, Armagh Strt'ct, Christ- 
church. 

Hall, G., Hororata. 

Hamilton, W. M., 66 Dyers Pass Road, Cash- 
mere. 

Hansen, Dr. D. K., M.A^ M.Sc., Technical 
( College, Christchurch . 

Hardeastle, John, 11 Heaton Street, Timaru. 

HaiTis, H. W., 90 Gloucester Street, Christ- 
church. 

Haynes, K. J., F.Z.S., Cantt^rbuiy Museum, 
(^hristchurch. 

Henderson, H., Boys’ High School, Christ- 
church. 

Herriott, Miss E. M., M.A., Canterbury Col- 
lege, Christchurch. 

Hewitt, S. J., 234 Selwyn Street, Christchurch. 

Hight, Professor J., M.A., Litt.D., Canter- 
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Dolan, B. J. 

Duncan, Russell, Napier, 

Edgar, Dr. J. tl., Napier. 

Edmundson, J. H., Napier. 

Fitzgerald, Dr. D. 

Gleadow, J. 

Graham-Robertson, Dr. F. 

Greig, Miss V. 

Outhrie-Smith, H., Tutira. 

Harding, tl. W., Mount Vernon, Waipukurau. 
Harding, T. B. 

Harding, W. A., Napier. 

Harwood, W. G. 

Harwood, Mrs. W. G. 

Hay. Leslie, Napier. 

Herriek, £. J., Hastings. 

Hill, Bromley. 

Hill. H., B.A., F.G.S., Napier. 

Hislop, J.. Napier.* 

Hobson, A. 

Hogg. A. L. 

Holdsworth, J., Havelock North. 

Honour, W. B. 

Hutchinson, F., jun., Rissington. 

Hyde, Thomas, Napier. 

Kennedy, C. D., Napier. 

Largo, J. 8., Napier.* 

Large, Miss L., Napier. 

Loany, Dr. J. P., Napier. 
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LivinpBtone, Mm T. 

Lowry, T. H., Okawa. 

Maney, C. K. 

M(‘l^ron, H. 

McLean, R. i). I)., Napier. 

Mrl^rnon, 8. 

Mercer, J>r. W. B. 

Metcalfe, W. F., Kiritalii, Port Awanui. 
Mitc hell, W. P. 

MfMiro, Dr. T. C., Napier. 

Moore, Dr. W. W\, Napier. 

M(»rriN, William (!. 

Nelson, (»eorge. 

Dates, William, •!. P., Tokomani Bay. 
Ormond, Frank. 

Ormond, CJ. (’., Mahia. 

O’Ryan, W., Waipiro Bay. 

Pallet, A. 0., Napier. 

Pallet, Mrs. H., Napier. 

Pidduck, a. A. 

Pollock. (’. F. a., Napier. 

Reaney, P. S. 

Roes, F. T. 

Ringland, T. H., Napier. 


Ruddenklan, C. 

Sagar, Mrs. M. J., Napier. 

Sainsbiiry, 0. ()., Wairoa. 

Smith, Hector J., Olrig.* 

Speight, H. 

StcM.de, H. 

Stout, R. T. 

Strachan, D. A., M.A., Napier. 

Swanseger, Dr. P. 

Thor)), F., Napier. 

Thomson, J. P., Napier. 

Tiffon, G. W., Gisbomo. 

Vautier, '1. P., Napier. 

Watcrhousi', A. L. 

Waterhouse, R. W. 

Watorworth, Dr. G. 

West, K. S. 

Whetter, R. G., Napier. 

Williams, F. W\, Napier. 

W^illiams, Von. Archdeacon H. W., Gisborne. 
AVilson, A. H. 

Wilson, S. H. J. 

Wilton, T. J., Port Ahiiriri. 

AVoodwurd, M. 


NELSON INSTITUTE. 


Askew, Rev. G. F., The Deanery, Nelson, 
Bartol, »). G., Colling wocxl Street. 

Biaho)), L., Cawthron Institute. 

Bruce. tJames, Britannia Hoighta. 

Bru(’e, James, Cawthron Institute*. 

Caradus, K., College House, Waimea Hoad. 
Crequer, V. G., Halifax Strcc't. 
Cunningham, G.. Wainui Sirtsd. 

Curtis, Dr. K. M., Cawthron Institute. 
Curtis. W. S.. Tasman Street. 

J.)avies, W. Cawthron Institute. 

Duncan, H. R., Hardy Street. 

EaaterHeld, Professor, Cawthron Institute. 
Field, T. A. H., Rocks Road. 

Qibbs, F. G., Colling wood Stwt. 

Gibbs, Dr. S., Hardy Street. 

Glasgow, J., Stoko. 

Harrison, H., Cawthron Institute. 
Hunter-Brown, H„ Tory Stniet. 

Hunter* Bn)wn, Mrs. H., Tory Street. 
Jamieson, Dr., J. P, H., Hardy Street. 
Johnston, Dr. W. S., Hardy Street. 

Kelly, R. H., 26 Hampden Street West. 
Kemp, G. T., Collingwood Street. 


Kna|)j), F. V., Alfred Street. 

Maddox, F. W. 

McKay, J. G., Boys’ College. 

Moller, B. H., (kJIingwood Street. 

Moncrieff, Captain M, M., The Cliffs. 

Moncrieff, Mrs. M. M., The Cliffs. 

Morley. E. L., Waimea Street. 

Mules, Bishop, Trafalgar Square. 

Murray, Miss B, J., (mwthron Institute. 
Philpott, A., (kwthron Institute. 

Rigg, T., Cawthron Institute. 

Rix-Trott, H., Hardy Street. 

Rout, W., Hardy Street, 

Russell, J., Sunnybank, Bronte Street. 

Sadlier, Bishop, Wath Brow, Brougham 
Street. 

Taylor, J., 84 Haven Road. 

Tillyard, Dr. R. J., Maitai Lodge. 

Turnbull, T. A., Hardy Street. 

Wharton, Miss B. A., Maitai Bank. 

Wharton, G. E.. Maitai Bank. 

Whitwoll, F., Drtimduan, Suburban North. 
Worley, Miss. Trafalgar Street South. 


Notr.— ‘A sHociateH, who ore not entitled to the Tramaetiomt are omitted. 
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MANAWATU PHILOSOPHICAL SOCIETY. 

[*Life tuembeiH.] 


Akers, H., Duke Street. 

Bagnall, U. G., 30 Te Awoawe Street. 

Barnett, Dr. E. C., M.R.C.S., M.R.C.P., 
Fitzherbert Street. 

Batohelar, J. 0., WiUow Bank. 

Bayly, Mrs., Patea. 

Bendall, W. E., Dairy Union. 

Bennett, G. H., The Square. 

Bett, D. H. B,. M.B., Ch.B., M.R.C.S./ 
M.R.C.P., Broad Street. 

Blaokboume, Rev. H. G., M.A., Vicarage. 
Burges, A., 130 Feathoreion Street. 

C^Uanan, F., Bainesse. 

Gameron, W. B., 24 Russell Street. 

Cameron, W. H. L., Queen Street. 

Canton, H. J., Waldegrave Street. 

Clausen, C. N., Rangitikei Street. 

Cockayne, A. H., Wellington. 

Cohen, M., Broad Street. 

Collinson, L. H., The Square. 

Crabb, E. H., College Street. 

Cullen, Mrs., North Street. 

Cunningham, G. H., Department of Agri- 
culture. 

Edwards, R., GE.. Duke Street. 

Eliott, M. A., The Square. 

Fitzherbert, W. L., Broad Street. 

Fuller, R. A., Alexandra Street. 

Gardner, (/aptain F. 8., Bank of New 55oaland, 
Sydney.* 

Gerrand, J. B., The Square. 

Grace, R. H. F., National Bank. 

Graham, A. J., The Square. 

Grigor, A., National Bank. 

Hannay, A., care of Manson and Barr. 
Hepworth, H., The Square. 

Hodder, T. R., Rangitikei Street. 

Holben, E. R. B., Rangitikei Street. 

Holbrook, H. W. F. 84 Rangitikei Street. 
Hopwood, Main Street. 

Hughes, J. R., C.E., The l^uare. 

Hunter, W., 15 Rangitikei Street. 

Hurley, £. 0., The Square. 

Johnston, J. Goring, Oakhurst. 

Keeling, G. W., CoUege Street W. 


Larcomb, E., C.E., Roy Street. 

Larcomb, P., Roy Street. 

Mahon, A., The ^uare. 

Merton, J. L. C., LL.B., Rangitikei Street. 
Miller, J., R.C.S.E., L.R.C.P.E., L.R.F.P. 
and S.G. 

Mills, Miss C\ B.. M.A., Girls' High School. 
Moore, Miss. 

Murray, J., M.A., High School. 

Nash, N. H., The Square. 

Needham, F., Rangitikei Street. 

Oakley, F. J., Rainforth Street. 

Opio, F. D., Technical School. 

Oram, M. H., M.A., LL.B., Rangitikei Street. 
Park, W., F.R.H.S., College Street. 

Peach, Dr. C. W., M.B., C.M., Broad Street. 
Pigott, Miss £., 79 College Street. 

Poynton, J. W., S.M., Auckland.* 

Ross, R., Ferguson Street. 

Russell, W. W., Rangitikei Street. 

Salmon, C. T., Assoc, in Eng., Canterbury 
College, Rangitikei Street. 

Seifert, A., George Street. 

Seifert, H., Foatherston Street West. 

Seifert, L., George Street. 

Sheppard, F. J.. Rangitikei Street. 

Sim, E. Grant, Rangitikei Street. 

Sinclair, N. H., Allen Street. 

Smith, W. W., F.E.S., Public Reserve, New 
Plymouth. 

Stevens, J. H., Church Street. 

Stevenson, J. C., High School. 

Stowe, Dr. W. R., M.R.C.S., M.R.C.P.. Linton 
Street. 

Sutherland, A., Boundary Road. 

Taylor, C., George Street. 

Turner. W., Queen Street. 

Welch, W„ F.K.G.S.. Mosman’s Bay, N.S.W. 
West, E. V., King Street. 

Whitaker, A., Grey Street. 

Wilson, Miss D., ^ngitikei Street. 

Wilson, Mira E. Camoot, Rangitikei Street.* 
Wood, J. R., Duke Street. 

Wright, A. H. M., College Street. 

Young, H. L., Cuba Street, 


WANGANUI PHILOSOPHICAL SOCIETY. 

I* Life member.! 


Aldia, Morton, Wicksteed Place, Wanganui. 
Allison, Alexander, 4 Cambrae Place, Aramoho. 
^ison, Thomas, 54 Glasgow Street, Wanganui 
Amass, A. H. R., M.A., Collegiate School, 
Wanganui. 

Babbage, C. W., Main North Road, St. John's 
Hill, Wanganui. 

Bassett, W. G., St. John’s Hill, Wanganui. 
Battle, T. H., Arohitect, Wanganui. 


Blair, Alan, care of Wanganui Brewery Com- 
pany, Wanganui. 

Brown, C. P., M.A., LL.B., College Street, 
Wanganui. 

Burnet, J. H., St. John’s Hill, Wanganui. 
Cowper, A. E., Victoria Avenue, Wanganui. 
Crow, E., Wanganui. 

Cruiokshank, Miss, M.A., M.So., Girls’ CoUege, 
Wanganui. 
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Currie, G., St. John’e Hill, Wanganui. 

D^Aroy, W. A., 11 Campbell Street, Wanganui. 

Downes, T. W., River Trust Board, Wanganui. 

Drew, Harry, Victoria Avenue, Wanganui. 

Duigan, Herbert, Ridgway Street, Wanganui. 

Ford, C. R., F.R.G.S., College Street, Wanga- 
nui. 

Gibbons, Hope, Wanganui East. 

Hall, William, Jockey Club Office, Maria 
Place, Wanganui. 

Hatherly, Henry R., M.R.C.S., Gonville, Wa- 
nganui.* 

Jack, ,T. B., St. John^B Hill, Wanganui. 

Jones, Lloyd, Victoria Avenue, Wanganui. 

Liffiton, K. N., J.P., Ridgway Street, Wanga- 
nui. 

McBeth, J. T). W., Wicksteed Place, Wanganui. 

MoFarlane, D., Ridgway Street, Wanganui. 

Marshall Profesjor ?., M.A., D.Sc., F.Q.S., 
F.N.Z.Tnst., Collegiate School, Wanganui. 

Milos, F. F., M.A., Collegiate School, Wanga- 


Murdocdi, R., P.O. Box 221, Wanganui. 

Murray, J. B., St. John's Hill, Wanganui. 

Neame, J. A., M.A., 47 Bell Street, Wanganui. 

Park, G., B.Kcom., Technical College, Wa- 
nganui. 

Robertson, A. C.. Papaiti, Wanganui. 

Stevenson, Russell, Wicksteed Place, Wa- 
nganui. 

Sturge, A. C., M.A., Hurwoath School, Wanga- 
nui. 

Sutherland. R. A. S., M.Sc., Collegiate School, 
Wanganui. 

Talboys. F. P., Tramways Manager, Wanga- 
nui. 

Ward, J. T., Victoria Avenue, Wanganui.* 

Watt, J. P., B.A., LL.B.. Ridgway Street, 
Wanganui. 

Watt, M. N., F.E.S., St. John's Hill, Wanga- 
nui. 

W^ilson, Alexander, M.D., Wickostead Street, 
Wanganui. 


NoTK.~This list is not up to date, the W'anganui Philosophical Society having failed 
to send in report and balance-sheet and amended list. 



810 


Appendix, 


8EEIAL PUBLICATIONS RECEIVED BY THE LIBRARY OF 
THE NEW ZEALAND INSTITUTE. 1925. 


New Zealand. 

Auckland University : Calendar. 

Geological Survey : Bulletins. 

Houses of Parliament : Journals and Appendix. 

Journal of AgricuUure. 

Journal of Science and Technology. 

New Zealand Employers’ Federation : Industrial Bulletin. 

New Zealand Ofioial Year-hook. 

Polynesian Society : Journal. 

Statistics of Netv Zealand. 

Australia. 

Australasian Association for the Advancement of Science : Report. 
Australasian Institute of Mining Engineers : Proceedings. 

Australian Antarctic Expedition. 1911-14 : Reports. 

Australian Forestry Journal. 

Commonwealth of Australia. Fisheries : Parliamentary Report. 

Institute of Science and Industry of Australia : Bulletins. 

Institution of Engineers of Australia : Transactions ; Quarterly Bulletin. 
National Research Council of Australia : Science Abstracts. 

New South Wales. 

Agricultural Department. N.S.W. : Agricultural Oasette. 

Australian Museum. Sydney : Records ; Annual Report. 

Botanic Gardens and Government Domains. N.S.W. : Report. 

Critical Revision of the Genus Eucalyptus. 

Department of Mines and Geological Survey : Annual Report ; Mineral 
Resources ; Bulletins. 

Linnean Society of N.S.W. : Proceedings. 

Northern Engineering Institute of N.S.W. : Papers. 

Public Health Department. N.S.W. : Annual Report. 

Queensland. 

Geological Survey of Queensland: Publications. 

Queensland Naturalist. 

Royal Qeo|p:aphical Society : Journal. 

Royal Society of Queensland : Proceedings. 

South Australia. 

Adelaide Chamber of Commerce : Annual Report. 

Department of Chemistry. South Australia 

Mines Department and Geological Survey of South Australia;. Mining 
Operations ; O.S. Bulletins . and Re^ts ; Metallwrgical Reports ; 
Synopsis of Mining Laws. 

Public library. Museum, and Art Gallery of South Australia: Armual 
Report. 

Royal Society of South Australia : Transactions and Proceedings. 
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Tasmanu. 

Boyal Society of Tasmania : Papers and Proceedings, 

ViOTOBIA, 

Advisory Committee : Report on Brown CoaL 
Department of Agriculture : Journal, 

Field Naturalists’ Club of Victoria : Ftc^ortan Naturalist, 

Mines Department and Geological Survey of Victoria : ilnnuaZ Report ; 
Bulletins ; Records, 

Public Library, Museum, and National Art Gallery of Victoria : Anntbal 
Report. 

Royal Society of Victoria : Proceedings, 

Western Australia. 

Oeological Survey of Western Australia : Bulletins, 

Royal Society of Western Australia : Journal and Proceedings,, 

United Kingdom. 

Board of Agriculture and Fisheries : Fishery Investigations, 

Botanical Society of Edinburgh : Transactions and Proceedings, 

British Association for the Advancement of Science : Report. 

British Astronomical Association : Journal ; Memoirs ; last of Members, 
British Museum: Catalogues; Guides; Scienti/io Reports of British 
Antarctic Expedition^ 1910, 

Cambridge Philosophical Society : Proceedings, 

Cambridge University Library : Report. 

Department of Scientific and Industrial Research : Reports, 

Dove Marine Library : Report, 

Edinburgh Geological Society : Transactiom. 

Geological Department, Glasgow University : Papers ; Monographs. 
Geological Society, London : Quarterly Journal, 

Geological Survey of Great Britain : Summary of Progress, 

Geologists Association, liondon : Proceedhigs, 

Mandboohs, Commercial Toums, England, 

H.M. Stationery Office, London : Monthly Circular. 

Imperial Bureau of Entomology: Rennew of Applied Entomology. 

Imperial Institute : Bulkins, 

Institution of Civil Engineers : Report, 
l^eeds (Jeological Association : Transactions, 

Leeds Philosophical and Literary Society : Annual Report. 

Linnean Society : Journal (Botany) ; Proceedings ; List of Members, 
Literary and Philosophical Society of Liverpool : Proceedings, 

Liverpool Biological Society : Proceedings. 

Liverpool Geological Society : Proceedings. 

Marine Biological Association : Journal. 

Marlborough College Natural History Society : Reports, 

Mercantile Guardian, London. 

Mineralogical Society : Mineralogioal Magazine, 

North of England Institute of Mining and Mechanical Engineers: 

Tfcmactions ; Annual Report, 

Oxford University ; Calendar. 

.Royal Anthropological Institute of Great Britain : Journal, 
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Boyal Botanic Gardens, Edinborgh : Nots$. 

Royal Oolonial Institute : DniUdEmmre, 

Royal G^raphioal Society : Qeograpnieal Journal. 

Royal Irish Academy : Proceedings. 

Boyal Philosophical Society of OlMgow : Prooeodings. 

Royal Physical Society of Edinburgh : Proceedings. 

Royal Scottish Geographical Society : Scottish Oeographioal Magazine. 
Royal Society, DubUn : Economic Proceedings. 

Royal Society of Edinburgh : Proceedings ; Transactions. 

Royal SooietV, London : Proceedings (Series A, B) ; Phil. Trans. (Series 
A, B) ; Year-book. 

Boyal Society of Literature : Transactions. 

Royal Statistical Society, London : Journal. 

Victoria Institute, London : Journal of Transactions. 

Zoological Society of London : Proceedings and Transactions. 


Hofmuaeum, Wien. 

K.K. Central Anstait fiir Meteorologie und Erdkunde. Vienna. 
E.K. Qeologisohen Beichlanstalt, Vienna : Verhandl; Jahrh. 
K.E. Naturhistorischen Hofmuseums, Vienna : Annalen. 

E.K. Zoologisch-Botanische Oesellschaft, Vienna : Verhandl. 


BsiiOIUM. 

Acad&tnie Royale de Belgique : Bulletins. 

Librairie Nationale d’ Art et d’Histoire : Lee Oahiers beiges. 
Sooi6t6 Royale de Botanique de Belgique : BuUeUns. 

Sociiti Royale Zoologique et Malacologiqne de Belgique : AnnaJes 
Soci^.t4 Scientifique de Brussels : Amiales. 


Dbmmark. 

Acad. Roy. de Sciences et de Lettres de Denmark : Fordhandlinger : 
Memoires. 

Dansk Geologisk Forenii^, Copenhagen ; Meddddser. 

Dansk. Naturh. Foren., Ejobenhavn : Videnskabelige Meddelelser. 

Kong. Dansk. Videnskab. Selskab. : Forhandlin ^ ; Skrifter. 

Zoological Museum, Copenhagen : DanishJngolf Expedition. 

Finland. 

Academia Aboensis, Abo : Humaniora. ' 

Finska Vetenskaps'Societeten : Acta; Ofers^t; Bidrag. 

Geological Commission of Finland: BfMetin. 

Soci^t^ de Ghdographie de Finland : Fennia. 

Societas pro Fauna et Flora Fennica : Medddan ; Acta. 

Fbanob. 

Le Prince Bonaparte, 10 Avenue d’Jena : Eotes. 

L’Observatoire M6t4orologi(}ue, Paris : Annaies. 

Ministre des Travaux Pabhce : Programmes des Cours. 
lilugie d'Histoire Naturelle, Paris : Bulletins. 

SooUtA A8tronomiq[ue France : Bulletin. 

Sooi^t4 de Chimie Indttstnelle, Paris : Ohimie et industries. 

Sociit4 de GAogsaphie : La Otographie. 

Soci^ti Zoologique de France : Bulletin. 
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Serial PutUoaUofit reeairei by Library* 

Qbrmaky^ 

Botanische Verein der Provinz Brandenburg : Verhandl. 

Charles University, Prague : Studies from PlatU Physiologiaal Laboratory, 
Der Sach Alcademie der Wissenschaften, Leipzig : Beriohe ; Abhandlungen, 
Deutohen NaturwissenBchaften-medizinischen Verein Mr Bohem, Prague : 
Ahhandlungm; TaAos, 

Deutsches Entomologisohes Museum, Berlin. 

Ethnological Institute, Tubingen. 

Qeographie Kartographie, Leipzig: Oeographie Kartographie, 

Eonigl. Zool. u. Anthiro.-Bthno. Museum, Dresden. 

Kon. Preusaiche Geologischen Landesani^lt, Berlin : Jahrbuch, 

K.K. Zentral-Anstalt fhr Meteorologie und Geodynamik : Jakrb, 

National Musjeum (Entomological), Prague : Sbomik 
Naturforschendon Gesellschaft, Freiburg: Berichte, 

Naturhistorisch Medkinischen Verein, Heidelburg : Verhattdlnngen. 
Naturhistorisohes Museum, Hamburg : Mitth. 

Naturhistorisohe Verein der Preussischen Bheinlande and Westfalens, Bonn : 
Verhandhingen; Sitzungeberiohte. 

Naturwissenschaftliche Verein fiir Schleswig-Holstein : Sohriften. 
Physikalisch-Okonomische Gesellschaft, Konisberg : Schriften. 

Preussische Akadeinie der Wissenschaften, Berlin : Sitzberichte, 
Senkenbergische Naturforschende Gesellschaft, Frankfurt-am-Main : Berichte. 
Stoats und Universitatsbibliothek, Hamburg. 

Verhandlungen der Naturforschenden Oeeellschaft in Basel, 


Holland and Dutch East Indibs. 

Banka Tin : Jaaresverslag von de Winning. 

Kon. Nederlandsch Aardrykskundig Qcnootschap (Royal Dutch Geographic 
Society) : Tidgdschrift, 

Eoninklijke Naturkundige Vereeniging in Nederlandscb-Inde. 

Mijnwesen in Nederlandsh Oest-Indie, Batavia : Jaarbock. 

Ni^erlandsohe Batomologische Vereenigiim : Tydschrift, 

Rijlra Ethnographisch Museum, Leiden : verslag. 

8oci4t^ Hollandaiso dcs Sciences, Haarlem : Sciences Exactes, 


Hungary. 

Hungarian National Museum, Budapest: Annales, 


Italy. 

Oiomale Botamco ItaUanOf Nmsw, 

Laboratorjio di Zoologia Qenerale E. Agraria, Portice, Naples. 
Musei di Zoolo^ ed Anatomia Comp., Torino : BolUtinu, 
Beale Aooadenne dei Lincei, .Borne : Rendiconli, 

Beale Sooietk Geographiea, Boma : BolleMno, 

Bevista Qeographiea itaiiana* 

R. Ufficio G^logioo dltalia, Borne : Bbllriino* 

BoeietA Afrieana d'ltalia: 

Societt Boiaiuoa Italiapa, Itrenze : BoBeftiiie. 

Sooietk Toscana di doiensa Naturali, Bjsa : Prpomi verbali. 
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Nob WAY. 

Bergens Museum : 4o>Tbok ; Aarberetning . 

Det Ko^elige Fredriks Universitet, Christiania. 

Norwegian Aurora Polaris Expedition, 1902 3. 

Norwegian Meteprologischen Instituts, Kristiana : Jahrh. 

Society of Arts and Sciences, Christiania (Oslo) : ScieMific Results. 

Biological Station, Saratov. Russia. 

De la Society des Sciences et des Lettres de Vilrio : Travaux de VJnslUut de 
Biologie Generale, 

Imperial University of Youriev, Dorpat : Reme BifzajUine. 

Society Botanii^ue do Pologne : Acta SocielaiiH. 

Spain. 

Junta de Ciences Naturals de Barcelona : Series botanica, geologica. 

Botaniska Notiser, Lund. Sweden. 

Geologiska Foreningens, Stockholm : Forhandlingen. 

Kungl Svenska Vetenskapademiens, Arkiv for 
Meteorologiske lakttealser i Sverige. 

Svenska Naturskydds foreningens Arsskrift, Stockholm : S^^riges Natur. 
Svenska Sallskapet for Anthropologi och Qeografi, Stockholm : OeograJUka 
Amuder. 

Sveriges Geologiska-Undersokning : Arsbok. 

University of Lund : Arsskrift. 

Switzerland. 

Musee d’Histoire Naturelle, Oeneve. 

Naturforschende Oesellschaft, Basel. 

Naturforsebende Oesellschaft, Bern : MiUheilungen. 

Societa Elvetica delle Scienze Natural!, Bern : AUi. 

Soci6t4 de Physique et d’Histoire Naturelle de Geneve. 

India and Ceylon. 

Agricultural Department, Calcutta : Revort on Progress of Agriculture. 
Agricultural Besearch Institute and College, Pusa : Report. 
Anthropological Society, Bombay ; Journal. 

Asiatic Society of Bengal, Calcutta. 

Board of Scientific Advice : Annual Report. 

Ceylon Journal of Science. 

Colombo Museum ; Spolia Zeylanioa. 

Geological Survey of India : Records and Memoirs. 

Japan. 

Department of Ag^culturc and Commerce, Yokohama : Bulletin. 

leones Plantarum Farmosanarumt Yaihoku 

Imperial Earth(j[uake Investigatiop Committee, Tokyo ; Bulletin, 

Imperial Geological Survey of Japan: Report. 

Imperial University of Tokyo : Jovsmal of the College of Science. 

National Research Council of Japan : Transactions ana Abstraets. 

Tohoku Imperial University, Sendai : Seienos Reports. 
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Malay Statbb. 

Java Bthnographischen Reichsmuseums : Kaialog^ 

Malay States Government Gazette, 

Turkmstan. 

Scientific Society of Turkestan : Transactions, 

Egypt. 

Ministry of Finance, Survey of Egypt, Cairo : Bulletins, 

South Africa. 

Cape of Good Hope Departments of .4.griculture and Mines : Reports, 
Durban Museum, Natal : Annals, 

Natal Museum, Pietermaritzburg : Annals, 

Natal Surveyor -Generars Department : Report, 

South African Association for the Advancement of Science : South 
African Journal of Science, 

South African Museum : Annals. 

Transvaal Mines Department : Memoir, 

Transvaal Museum : Annals, 

Union of South Africa, Mines Department Geological Survey : Annual 
Reports ; Memoirs, 

Canada. 

Advisory Council for Scientific and Industrial Research : Reports, 

Canadian Arctic Expedition, 1913-18: Report, 

Canadian National Parks : RooHets, 

Department of Naval Service : Annual Report ; Tide Tables, 

Department of the Interior : Dominion Observatory Reports, 

Mines Department, Geological Survey Branch; Memoirs; Summary 
Report ; Museum Bulletxn, 

Mines Department, Mines Branch: Bulletins; Annual Report; other 
publications. 

Nova Scotian Institute of Science, Halifax : Proceedings 
Royal Canadian Institute, Toronto : Transactions, 

Royal Society, Canada : Proceedings and TraiMoctions 

Unitbd Statbs. 

Academy of Natural Sciences, Philadelphia: Proceedings, 

Agricultural College Experiment Station, Michigan : Reports : Bulletins, 
American Academy of Aita and Sciences : Proceedings, 

American Geographical Society, New York : Geographical Review, 
American Institute of Mining Engineers : Transactions. 

American Journal of Philology. 

American Muaeum of Natural History, New York : BuR^ins 
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1 Acmnfa jaekionieims var. mixta (Reeved syn., 
‘ S60. 


Aeatma microphytta X Sanguiwrhat, hybrid 
(Okn. ft Allan), 21. 

Sanguisorhae Vahl. var., Mavor Is. (Allan 

ft D.). 30. 

var. pusilla. Peel For. (Allan). 46, 49. 

var. serwei-niteM Bitter, micro- 

species (Ckn. ft Allan), 21. 

Aoanthiid^. See 8aldidar. 

Acanthoeeras dUc/ndale Koss., comp. (Marshall), 
186. 

newbotdi Koss., comp. (Marshall), 158. 

var. spinorn Koas.. comp. (Marshall), 

158. 

pmid(hdwerianum Jimbo. comp. (Mar- 
shall), 180. 

ndomagense var. aeiatica Jimbo, comp. 

(Marshall), 158; desoripn., 157. 

n. sp., with pis. (Marshall), 108. 

Acantkoehaetes ovatus Hutton, syn., 585. 
AcamthoehUon foveanxerme n. sp., with pi. 
(Mestayer), 585. 

— var. kirki n. var.. with pi. (Mestayer), 

586. 

— rubiginoeus (Hutton), syn., 585. 

Aoarida, in forest-6oor (Grimmett), 430, 437. 
aooent, in names, and shifting of (Andersen), 

678. 

Cdensoi Hook, f., Peel For. (Allan), 

Croaby-Smithii Petrie, descripn. with pi. 

(Potrio), 18. 

Acmaea ^ticosUUa (Angas), syn., 551. 

calamus (C. ft F.) var. pdtyaciina Verco, 

syn., 567. 

eampheUi (Filhol), syn., 567. 

canMormi (Reeve), syn., 570. 

(not Beeve), syn., 558, 571, 

cingalata Hutton, type of Badiacmea 
^(OU▼er), 564 ; syn., 565. 

eonoid$a (Q. ft G.), syn., 560. 

(not Q. ft G,), syn.. 577. 578, 579. 

coriMtda Hutton, syn,, 552. 

— eoitofti (not Sowerby). syu., 551. 

— crude l^nison-Woo^, syn., 560. 

dacdda Suter, t 3 rpe of Parvaemea (Oliver), 

576 ; syn., 575. 

— ^ — var. mbtHis Suter, syn., 575. 

dkmgata (Q. ft G.). syn., 578. 

fltmmea (Q. ft Q.), syn., 558. 

(not Q. ft G.), syn., 560, 575. 

fragUU (ChemnitE), syn., 582. 

— MOMi (not Angas), syn., 556. 

— - Mmi Smith, stm., 576. 

kmdiuta (not ]|^ve), syn., 560. 
inUm$dia Suter, syn., 566, 
jaolmmkime (Reeve), syn., 561. 


Uxtujiom (not Reeve), syn., 552. 

marmoraki Tenison -Woods, syn., 556. 

var. iubfnarmoraia Pilsbry, syn., 558. 

tntxto (not Reeve), syn., 668. 

mufria Hcdley, syn., 662. 

parvkonoidea Suter, type of Cotwcmea 

(Oliver). 677 ; syn.. 577. 

var. Uucoma Butef, syn., 576. 

var. nigroeteUa Suter, syn., 577. 

paUBavecta Verco^ syn., 560. 

peUerdi Tenison -Wo^, syn,, 674. 

pileopaw (Q. ft G.), syn., 669, 670. 

paeudocortieata Ire^le, syn., 564. 

punctata (Q. ft G.), syn., 566. 

roseoradiata Suter, syn., 563. 

rubiginom (Hutton), syn., 666. 

rugoaa (Q. ft G.), syn.. 650. 

aaccharina (Linn4), syn., 556. 

var. eteOaria (Q. ft G.), syn., 665. 

acabrUirata Angas, syn., 673. 

arapha Suter, syn., 576. 

aeptiformia (Q. & G.), syn., 672, 673, 676. 

(not Q. ft G.), syn., 671, 680. 

ateUa subsp. coriicata Hutton (Oliver), 562. 

var. paeudocoritoato Iredale. syn., 554. 

avbundulata Angas, a doubtful species 

(Oliver), 573. 

^^eornmta r. gen. (Finlay), 240. 

ridicttla n. sp., with pi. (Finlay), 244. 

Afiinoleuca^ in key (Oliver), 549 ; charaot., 507. 

calamua (Crosse and Fischer), (Oliver), 567. 

campbeUi (Filhol), with fig. (Oliver), 667. 

mvUiradialia (Chapman and Gabriel), 

(Oliver), 568. 

Addcmelon Cossman, type charact. (Marwick), 
264 ; Miotndon^ a section of, 205. 

Adiantvm hiapidultm Swartz, Mayor Is. (Allan 
ft D.). 35. 

Admele trialata n. sp., with pi. (Marwick). 323. 
Aeitrdata haanni Qamot, analysis of fat (Mal- 
colm), 650. 

Aethoeola clifUmenaia n. sp., with pi. (Marwick), 
821 ; oco., 337. 

taiiae Marwick, occ., 363. 

AgonoehUa binotata, in forest-floor (Grimmett), 
485. 

Agropyron scabrum Beauv., Peel For. (Al^n), 43- 
AgroeUebthya parkm (Benham), ty^ of new 


Mayor Is. (Allan ft 


igrokicAi^a parkeri (Ben) 
genus (liUlipps), 636. 
igroetie BtUardteri R. Br., 


Agroitie 

0.).35. 

ypdkm Rott,, food of Ccmatdue waserfiV 

(Myer^ 493. 

Atoen, H. See Frosob, P., and Ahmen, H. 
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AhUhot H. and A. Adama, oharaot. (Marwick), 
2(R> ; Bynopsis, 2B7 ; clamifn., 270. See also 
FtUgoraria {AlcUhoe) and Fvlguraria {Alci- 
fhoe). 

acuta n. sp., with pi. (Marwick). 295 ; 

in synopsis, 287 ; range, 269. 

angusta (Suter), olassifn. (Marwick). 266. 

arabka l^riyn, with pi. (Marwick), 296 ; 

doubtful division, 294 ; in synopsis, 287 ; 
range, 269. 

jaculoiiks Powell, syii., 296. 

— ■ — arabka-swain-mni group, difficulty of divi- 
sion (Marwick), 294. 

arabkula n. sp., with pi. (Marwick), 29.3 ; 

in Bynopsig, 287 ; range. 269. 

armigera n. sp., with pi. (Marwick), 290 ; 

in RvnopsiB, 287 ; range, 269. 

bathgatei n. ap., with pi. (Finlay), 248 : \ 

fiyn., 276. " j 

brevk n. ap., with pi. (Marwick), 299 : in | 

aynopaiB, 288 ; range. 269. 

ccmprMm n. ap., with pi. (Marwick), 290 : 

in aynopsia, 287 ; rangis 269. 

corrvgata (Hutton), (Marwick), 299. 

njlindrka n. ap., with pi. (Marwick), 290 ; 

in aynopaiB, 287 ; range, 269. 

depreftm (Suter), with pi. (Marwick), 296 ; 

in aynopaia, 287 ; range, 269. 

detriia n. ap., with pi. (Marwick), 289 ; in 

aynopaia, 288 ; range, 269. 

dtlatata n. ap., with pi. (Marwick), 301 ; 

in aynopaia, 288 ; range, 269. 

dywritan ap., with pi. (Finlay), 249 ; avn.. 

276. 

fjcigna ti. ap., with pi. (Marwick), 299 ; in 

aynopaia, 288 ; range, 269. 

familiark n. sp., with pi. (Manvick), 291 ; 

in aynopaia, 287 ; range, 269. 

ftvlayi n. ap., with pi. (Marwick), 297 ; in 

aynopaia, 288 ; range, 269. 

gaksi now name, w'ith pi. (Marwick), 

302 ; in aynopaia, 288 ; range, 269. 

gracilia Swainaon, with pi. (Marwick), 

300 ; in aynopaia, 288 ; range, 269 : occ. 
(Thomaon),"363. 

haweraemia n. sp., with pi. (Marwick), 

302 : in aynopaia, 287 ; range, 269. 

hedleyi Murd. & Suter, with pi. (Marw'ick), 

301 ; in aynopsia, 288 ; range, 269. 

hurupknaia n. ap., with pi. (Marwick), 

292 ; in aynopaia, 287 ; range, 269. 

irregularia n. ap., with pi. (Marwick), 292 ; 

in synopia, 288; range, 269. 

jaculoidca Powell, with pi. (Marwick), 

295 : in aynopsia, 287 ; range, 269. 

larockei n. ap., with pi. (Marwick), 294 ; 

in a^opia, 287 ; range, 269, 

Upiaa n. ap., with pi. (Marwick), 296; 

in HjniopaiB, 287 ; range, 269. 

liUta Mtfwiok, wim pi. (Marwick), 293; 

in aynopsia, 288 ; range, 269 ; ooo. (Thomaon), 
362. 

mackayi n. sp., with pi. (Marwick), 300 ; 

in aynopeis, 288; range, 269. 

morgmi (Marsh. A Murd.) occ., <333, 

negUcta n, sp,, with pi. (Marwick), 298 ; 

in synopsis, 288; range, 269. 


AkUhoe nukurmruenak (Marsh, and Murd.), with 
pi. (Marwick), 289 ; in aynopaia, 288 
range, 269; similarity to A. dHrita^ 294. 

oliveri ii. ap., with pi. (Marwick), 206 

in aynopaia, 287 ; range, 269. 

parva n. ap., with pi. (Marwdek), 301 

m aynopsia, 288; range 269. 

‘ — pkynwiiaa n. ap„ with pi. (Finlay), 248 
ayn., 276. 

— rtjUxa n. ap., with pi. (Marwick), 296 
in aynopsia, 288 ; range, 269. 

- regulark n. ap., with pi. (Finlay), 247 

syn., 275. 

residua n. ap., with pi. (Finlay), 249. 

Finlay, with pi. (Marwick), 301 

in wynopsia, 287 ; range, 269. 

robuata i. a}i., with pi. (Marwick), 291 
in aynopaia, 287 range, 269. 

acvjii n. sp., w ith pi. (Marwick), 297 

in ajiiopaia, 288 range, 269. 

aeq-iiax n. sp. with pi. (Marwick), 291 

in aynopaia, 288 , range. 269. 

aolida n. ap , w ith pi. (Marwick), 298 
in aynopaia, 28K ; range, 2<19. 

aubgracitk n. ap., with pi. (Marwick), 300 

in aynopaia, 288 ; range, 269. 

atvainaoni n. ap., with pi. (Marwick), 294 

apicea of aliell. 261 ; in aynopsia, 287 
range. 269. 

tranafftrmk n. ap., with pi. (Marwick), 

293 ; in aynopaia. 287 : range, 269. 

turrita (8uter), with pi. (Marwick), 288 ; 

in aynopaia, 288 ; range, 269 ; confusion 
with .4. detrita., 289. 

tiyekaenak n. ap., with pi. (Marwick), 

288; in aynopia, 288; range, 269. 

whakinoenak n. ap., with pi. (Marwick), 
302 ; in aynopaia, 288 ; range, 269. 
Alcihopterk, oce. (Marshall), 210. 

Aletia jHirwata n. an. (Philpott), 387. 

Allan, H. H., cocksfoot and rye-graas inveatiga- 
tion, 760; Mount Egmont foreata, 760, 
Alhrcheateat N.Z. species of (Chilton), 616. 

ffrevk4)rnkf a Hyale (Chilton), 616. 

novizedlandiae Dona, with figs. (Chilton, 

616-18. 

Alaophila Cohmoi Hook, f., Pih* 1 For. (Allan), 
43, 44. 

ammonite horizons, Cretac'eoua, geol. age 
(Marshall), 198. 

ammonites, importance of auture-linea (MarshaU), 
192 ; Upper Cretaceous ammonites of N.Z., 
129; oomparison with oircum-Paoifio dists., 
204; geographical relationships, 194; table 
of occ. of repres. forms, 196. 

Ammanitea aemilianus Stol., comp. (Marshall), 
178, 179. 

bhavani Stol., charact., Ac. (Marshall), 178. 

bhifm Stol., comp. (Marsliall), 184. 

buddha Forbes, comp. (Marsh^), 144. 

cafe Forbes, comp. (Marshall), 150. 

compreaawi Stol., comp, (Marahall), 186, 

diphyUoidea Forbes, comp. (MarshaU), 198, 

durga Forbes, comp. (Marshal]), 188, 161, 

filkinctua ^^iteaves, comp. (Marshall)# 

144. 

farbeaianum d’Orb., comp. (MarshaU), 186. 
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Ammoniits gardeni Baiiy, oomp. (Marshall), 190. 

gamda Forbes, comp. (Marshall), 152. 

gaudama Forbes., comp. (Marshall), 183. 

indra Forbes, comp. (Marshall), 162. 

juke^i Hharpe, comp. (Marshall), 139. 

kaliha, charact. (Marshall), 175. 

kandi Htol., comp. (Marshall), 178, 179. 

— kagti Forbes, comp. (Marshall), 139. 

madnmrtwt Slol., charact. (Marshall), 

174-76; comp., 178, 179. 

tmyimantm, genotv^ic of Puzonia (Mar- 
shall), *180. 

Sowcrby, conip. (Marshall), 183. 

ramomm Meek, comp. (Marshall), 135. 

rouyaniM d’Orb., comp. (Marshall), 13(>. 

Aorya Forbes, comp. (Marshall), 144. 

var. muUip}exvi< Stol., comp. (Mar- 
shall). 142. 

var. f<achalittetittis Si'hmidt, comp. 

(Marshall), 142. 144. 

mbalpinUM d’Orb., comp. (Marshall), 138. 

i'moihmmm Mayor, comp. (Marshall). 149. 

tirmytheawaf* Pictet and Roux, comp. 

(Marshall), 149. 

varutM Forbes, eomp. (Marshall), 147. 

ifdledae, Mieh., eomp. (Marshall), 135. 

tfirituUf Stol., eomp. (Marshall), 180. 

AmvMijihila armaria (L.) Link., host of 
Megahctrofa reukriam (Myers), 470, 

Amoria Gray, tyw charact. (Man^ick), 204 ; 
not a N.Z. shell, 205. 

AmpeXiMUy food of Chdidovichthyff kumu 
(Phillippe), 627. 

— Mmrkhtii and A, vmrrorrphala. o<*c. of 
similar forms (Chilton), 613. 

Amphidemna mbiriangnluimii (Wood), oct;., 333. 
Amphipoda, N.Z. ((Jliilton), 512. 

Amur! limest-one and Weka Pass stone, cxmtact 
(Thomson), 354. 

Anachk pkafiiop^k (Hull)., occ., 352, 353. 
AnagaUk arven^ui Liiin. Mayor is. (Allan A D.), 
36. 

analysefr-- 

artesian water, Christchurch (Hilgendorf), 
381. 

Green Isles aplite, diorite, and granite 
(Park), 380. 

red cod, food value (CarP^r A Malcolm), 048 
«)ll8 from Rotorua Oounty (Aston), 737. 
wheat, for flour-prt»dacn. (Foster), 741-42. 
AnctlUi of. australk (Sowb.), occ., 333. 

rryHaUim n. sp., with pi. (Brt»okes), 689. 

cf. Ae6sra, occ., 334. 

margatti n. sp., with pi. (Allan), ,342. 

(Baryapira) aubhabera n. sp., with pi. 

(Marwick), 323. 

— — iirangienaia n. sp,, with pi. (Mar- 
wick), 324. 

AnciArosyrinx n. sp. Suter, is Paraayrinx fin- 
tayit 344. 

Andersaa, J. C„ publication committee's report, 

766. 

Afmrua brouni (F. B. W.), with pi. and 
liEe.hiBt (Myers), 488. 

AngdUea moniana (Font.) Cookayne, Peel 
For. (Allan), 43, 47 ; host of Nyaiua (Myen), 
481. 


angiosperms, N.Z. (Oliver), 1. 
animal-life in forest-floor (Qrimniett), 423. 
Anisopa aaaimilis F, B. W., life-history (Myers), 
468. 

tvakafiddi F. B. W., life-history (Myers), 468. 

Aniaokme aronuUicu Hook, f.. Peel For. (Allan), 
49. 50. 

var. ificiaa T. Kirk, Peel For. 

(Allan), 47, 50. 

annelid tubes, Rakaia Gorge dist. (Cox.), 94. 

A Mania trigonopaia Hutt., occ., 33,3, 334, 362, 
363. 

undala Hutt., occ., 361, ,352. 

Anopaobiua neozdanirua. in forest-floor (Grim- 
mett), 434. 

Anihocoridae. less than eight species (Myers), 
451 ; details, 472. 

Anikoxanihufn odtmUum L., host of Carnmtiilua 
naaoXta (Myers), 493. 

Antigovn zdandica (Gray), occ., 352, 353. 
Antintiim Iredale, genus of Iredale, (Finlay), 
264. 

vfirinifonniit Marsh, and Murd., type of 

Vexithara (Finlay), 266. 
ants, in forest-floor (Grimmett), 436, 437. 
Aotea n. gen. (Phillipps), 533. 

arna n. sp., with pJ. (Phillipps), 634. 

A jaiivrria Iredale. genus of Iredale, (Finlay), 264. 
A pharnogaMer autarrticua, in forest-floor (Grim- 
niPtt), 435. 

Aphera srnjKtlmiH n, sp., with pi. (Finlay), 246. 
.4 phrMe.. food of Thyraitea a^m (Phillipps), 628. 
Apiuvi pmatraium (DC.) l.iabi)l.. Mayor Is. 
(Allan A D.) 30. 

aplite. Gn^cn l.sles, analysis (Park), 386. 
Araclidae, numerous in species (Myers), 461, 486. 
Aradva auatralia KiicJis., hist. (Myers), 486. 
Aralia sp.. host of XMytanthna Tayhri (Hill), 89. 
Araneida, in forest -floor (Grimmett), 436, 437. 
Armtena craaatia, in forest-floor (Grimmett), 436. 

puatvlnaua (Walck.), Oncojcmtiaa vxUaXua 

distasteful (Myers), 609. 

Aravraria braailienaia, resemb. to AranrarUea 
marahaili (Kdwards), 126. 

haaatii Etting., resemb. to Araucarilea 

marahaXJi (Edwards), 126. 

nilei, iwsition of canals (Edwards), 127. 

araucarians of N.Z. (Edwards), 126. 
Araucario.vyhn. Sec* Dadoxyton (Araucarioxy- 
hn). 

Araucaritea rarivaria, rewunb. to ,4. marahalli 
(Edwards), 126. 

~ — hakhm Wieland, resemb. to A. xmrahdXli 
(Edwards), 126. 

marahaUi n. sp., with tigs. (Edwards), 126. 

ovatua Hollick, resemb. to A. mwrahidXi 

(Edwards), 126. 

Arber, E. iL N., Cairn Range fossil flora (Job- 
bems), 218. 

Arm aocidXa n. sp., with pi. (Brookes), 690. 
ArchiiecUmica marwicki n. sp., with pi. (Allan), 
338. 

Archffola opmUnta n. sp. (Philpott), 398. 
AniocdHm arguta (F. B. W.), life-hist. (Myen), 
468, 469. 

Artea Baum, and name cabbage-tree (Ander- 
sen), 661. 
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Argoaarchus horridust in ioreat-floor (Orimniett), 
434. 

AriMoUlia fnUicosa Hook. Peel For. (Allui), 
45, 47, 48, 49. 

racsmosa Hook, f., poke ueed ae net- 

handles (Rang! Hitoa), 699. 

serrakt (Fortt.), W. R. B. Oliver, Mayor Is. 

(Allan A D.), 36. 

Peel For. (Allan). 41, 43, 47. 

Arocaiw nudums Stal., inis', from Australia 
(Hym), 455 ; life-hist., with 6gs., 476, 477. 
Arripia trutta Cuvier, Maori method of 6shing 
(Ri^ Hiroa), 620. 

Artesian Well Committee, research on Chch. area 
artesians, 760. 

artesian welli, chemical analysis of water (Hil- 
gendorf), 381 ; varying levels of, 370. 

Beckenham, Christchurch (Speight), 

363. 

Ohristohuroh area (Hilgendorf), 369. 

(Speight), 366. 

Arihropodium cirratum R. Br., Sounds-Nelson 
Botan. Diet. (Ckn. A Allan), 20. 

Arundo amspicua Forst. f., host of Oncaconiiaa 
viUatua (Myers), 508. 

AacariBt parasite of Oenyjderua biaeodea (Phil- 
lipps), 528. 

Ashhy, £., CaUochiton kapUknais, details 
(Mestayer), 584. 

Ai^ley Ruige, ^ol. (Speight), 360. 

Aapienium mUbiferum Font., Peel For. (Allan), 
40 43 44, 45. 

flabeUifolitm Cav., Peel For. (Allan), 41, 

43, 45, 47, 49. 

flaccidim Forst. f., Mayor Is. (Allan A D.), 

35. 

Peel For. (Allan), 40, 41. 

Hookerianum CoL, Peel For. (Allan), 41 , 43. 

japonieim Thunb., syn., 81. 

kmpropkiftwn sp. nov. (Ckrse), 81. 

Richardi Hook, f.. Peel For. (Allan), 43, 47. 

Tfkhomanes Unn., Peel For. (Allan), 47. 

AMia Bankaii A. Ounn., Mayor Is. (Allan A D.), 
35. 

Cochaynai Cbeesem., Peel For. (Allan), 44, 

60. 

nmoaa Banks A Soland. ex Hook, f.. 

Peel For. (Allan), 40, 42, 43, 45. 

var. grandia (Hook. f. ex, T. Kirk) 

Ckn. et Allan (Ckn. A Allan), 21. 

var. ayhaatria Ckn. et Allan (Ckn A 

Allan), 21. 

JSolandri A. Cunn., Sounds-Nelson Botan. 

Bist. (Ckn. A Allan), 20. 

Asfsracmea n. gen., in key (Oliver), 649 ; char., 
663. 

(UBtaerada (Verco), (Oliver), 664. 

crabrndHaia (Veroo), (Oliver), 664. 

mnda (Veroo), (OUver), 668. 

mMa (Redale), (OUver), AN). 

stomas (Yeieo), (Oliver), 604. 

autm (Iredale), (Oliver), 099, 

Aston, B. C., forest of Chapman Bush (Orim* 
me^ 481. 

— Hector award, 768 

astronomy and seismology, advisory board, 764. 


ataata. See Tfir6o aiaartigdita. 

Atalaomaa Iredale, char. (Oliver), 581 ; in key, 
549. 

fragiUa (Sowerby), (Oliver), 682. 

AtaxocenihUm, occ., 3^. 

Athhta huUani (Suter), syn., 273. 

paeudorariapina (Suter), syn., 274. 

nacopinaia Suter, affin. (Marwick), 262 ; 

type of Noio^onUt 270. 

See also Ydliiioapim {AthUia), 

Atfimt occ., 334. 

zdandlca (Gray), occ., 333. 

AuceUa boehmi n. sp., with pi. (Marwick), 305. 

marahoMi Treohmann, type of Paaiudaucdla 

(Marwick), 306. 

plicata Zittel, with pi (Marwick), 304. 

AulacoaphineUtidea brownai Marshall, occ. (Mar- 
shall), 211 note. 

marahaRi Spath, occ. (Marshall), 211 note. 

Avlica Adams and Crosse, type ohajnmt (Mar- 
wick), 264. 

Australian Assoc, for Adv. of So., representation 
at, 761. 

Auatrdlim pusiUa Gaiid., Peel For. (Allan), 43. 
Auairofuaua Kobelt, replaces Aethaeola ^dale 
(Finlay), 232. 

affitiaius n. sp., with pi. (Finlay), 288. 

fixmaa (Marshall), comp, with A, {Keth 

ccia) alpha (Finlay), 2^. 

glana (^Iten), new name (Finlay), 282. 

prtcuraof n. sp., with pi. (Finlay), 287. 

{I^aaskola) coiUradua n. sp., with pi. 

(Finlay), 236. 

magnificua n. sp., with pi (Finlay), 

236. 

naaaa n. sp., with pi (Finlay), 285. 

{Naocola) alpha n. sp., with pi, (Finlay), 

283. 

apudalpha n. sp., with gL (Finlay), 

235. 

bela n. sp., with pi. (Finlay), 234. 

gamma n. sp., with pi (Finlay), 234. 

AuatroUma obaalata n. sp., with pi. (Finlay), 268. 

aeopdUmta n. sp., with 6g. (Finlay), 263. 

Ante, Te, Umestone, part of Waipukurau series 
(Thomson), 860, 852. 

Avena aaliva L., host of UatUago Avenaa (Cun- 
ningham), 79. 

Avon, River, and artesian wells (Hilgendorf), 
379. 

Awa-a-Koirere, Te, a kehe Bshing - ohalmel 
(Rangi Hiroa), 619. 

Awamoan beds, range of Volutidae (Marwick), 
268-69. 

stsM, in grouping (Granfle), 884. 

Awanui, k^ nshm-ground (Ra^ Hiroa), 619. 

series, age (Inomson), 864. 

Awa-o-Anaru, a kihe fishing-ohannal (Rangi 
Hiroa), 619. 

Awa-o-Hare, a kehe fishing - ohamml 
Hiloa), 619. 

Awa-tapae, Te, a orayfish-hoie (Rang! |IiM)r 
628* 

awkward names of plants (Andersen)^ 678, ' 

Axoio sge anterior to stratifloatioii dt fook 
(Qupman), 117. 
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minuteneu of (Chapman), 114. 
haotN^phagei, nae (Chapman), 119. 

BatnlUea aneeps Panloke, comp. (Marahall), 154. 
— ehicoeruti Traak, comp. (Ilanhall), 154. 

‘ <mht$ Say, occ. (MaxiihaU), 156. 

nehu n. «p., with pla. (Marshal]), 164. 

— - vagina Forbes, comp. (Marshall), 164 ; 
000., 180. 

Bagniaiat hab. (Hill), 68-89. 
balanoe of trade as index of prosperity (Cond- 
liile), 722. 

BalHckUherium, sise (Chapman), 117. 

Borbatia navae-Mdandiae (Smith), ooo., 353. 
JBorsa ambigna n. sp., with %s. (Philpott), 398. 
Borneo, ooo., 383. 
banmoouta. See Thyraites atun. 

Barrel!, Jos., geol. age of mammals (Chapman), 
118. 

Boryapira aualrtdia (Sow.), ooo., 363. 

woikaiaenaia n. ap., with pi. (Finlay), 261. 

vooikomromaia (Suter), occ., 353. 

See also Anc%Ba (Boryapira), 

Bastian, H. C., synthetic p^uction of organic 
substance (Chapman), 116. 

Batley, ammonites at (Marshall). 129. 

series, stratigraphical features (Marshall), 

201 . 

Beokei^am, artesian wells (Speight), 383. 
beetles in forest-floor (Grimmett), 

BeUachmiedia iawa (A. Cunn.) Benth. and Hook, 
f., host of Ctenoneurva hockatatteri (Myers), 487. 

rgin forest, Sounds-Nelson &>tan. 

Dist. ((Jbi. & .^n), 20. 

Bda airiato Hutton, type of Iredalula (Finlay), 
281. 

B s fe miM les candlkuUiiua ancklandicua Hauer, 
ooe. (Marshall), 210, 211 note. 

Behpkoa incertua (Marshall), with pi. (Allan), 

841. 

Beigrotli, E., Nabididae the correct form of 
NabidM (Myers), 476. 

birdh, confusion caused by name (Andersen), 683. 
Biidaeye Creek, geol. (Speight), 355. 

Moma, in forest-floor (Grimmett), 486. 
hihekberry. See JMua fruikoaua, 

BUdkdim tapenn (L.) Schlecht., identity 

(Cbrse), 82. 

Mayor Is. (Allan A D.) 36. 

— L For. (4dlan), 42, 43, 45. 46, 

47, 50, 61. 

— becomes B. praemm (Andersen), 

671. 

diaccior Keys, Fbel For. (Allan), 40, 41, 

48, 44, 48. 

ISUform (A. Conn.) EUingh., host of 

Bkmiodoa rninwmamtatua (Myers), 477. 

— INieAifas Salom., Peel For. (Allan), 40. 
•■-—lonmkdnm Sturm, Feel For. (Allan) 

, 40. 

Msreoni Mett., Peel For. (Allan), 48. 

— pmm -marina Kuhn, Feel For. (Allan), 
44, 45, 47, 49, 60. 

MkmiMu itdkkniaa n. sp., with pi. (Griffin), 548. 
:BuuM» 0., AncdBa jtioato from Waikato 8. 
BM (l^<At), 8(H. 

/’MBmia pimM$maHna Herdmafi, dispeisal 
; idl l^Weir^ton), 588. 


BorkhauHnia Hubner, list of N.Z. species, 
with flgs. (Philpott), 399; genitalia, with 
figs., 406 ; key to species, 404 ; phylogeny of 
species, 413. 

qjfinia n. »p., with figs. (Philpott), 891. 

afflida n. sp. (Philpott), 401 ; in hey, 

406 ; flg., 411. 

amicuiata n. sp. (Philpott) 402 ; in key, 

405 ; flg., 409. 

amnopia Meyr., in key (Philpott), 404 ; 

flg., 411. 

oNoenM (Mevr)., in key (Philpott), 405; 

B. aerena may he syn., 406 note. 

anragramma Meyr., in key (Philpott), 406 ; 

fig., 409. 

opantAaa (Meyr.), in key (Philpott), 406. 

aparteBa (Walk.), in key (Philpott), 405; 

flg., 410. 

aphfontia (Meyr.), in key (Philpott), 406 ; 

flg.. 411. 

armigereUo (Walk.), in key (Philpott), 

406 ; fig., 412. 

aapkaUia Meyr., removed to OuaaUa 

(Plulpott), 401. 

baaella (Walk.), in key (Philpott), 406; 

figs., 407, 411. 

orachyocfna Meyr., in key (Philpott), 406 ; 

fig.. 411. 

etnehriaa Meyr., removed to Gymnobaihro 

(Philpott), 401. 

chloradelpha Meyr., in key (Philpott), 406 ; 

fig., 409: afiin. to B, perichhra Meyr., 401. 

chloritia (Meyr.), in key (Philpott), 406. 

ckryaogromma (Meyr)., in key (Philpott), 

406 ; %, 409. 

coaUaUa (Walk.), in list (PbUpott), 401. 

— - compaogromma Meyr., in key (Philpott), 
406 ; fis., 410. 

rroMa Meyr., in key (Philpott), 4u6 ; 

flg.. 410 : aflin. to B. ptagudeHa WaJk., 401. 

epichaka (Meyr.), in key (Philpott), 406 ; 

fig.. 410. 

tpimylia (Meyr.), in key (I^pott), 406; 

flg., 409. 

— ^ eriphaea Meyr., in key (Philpott), 405; 
flg., 409. 

feneairida n. sp. (Philpott), 404 ; in key, 

406 ; flg., 410. 

/reto «. sp. (Philpott), 402 ; in key, 404 ; 

fig., 411. 

griaaata (Butl ), in key (Philpott), 406. 

haakda Philp., in key (PhOpoti), 404. 

hemimochia (Meyr.), in Imy (Philpott), 

406. 

homodoxa (Meyr.), in key (Phiipott), 406 ; 

fig., 411. 

honorokt Philp., in key (Philpott), 406 ; 

fig., 409. 

— hophdaamo (Meyr.), m key (Phiipott), 
406; flg., 411. 

horam (Meyr.), in key (Philpott), 406, 

innoUOa (Vvalk.), in key (l^pott), 406 ; 

fig., 411. 

— Margo (Meyr.), in key (Philpott), 406. 
loxodi Bleyr., in key (Philpott), 406 ; 

flg., 410. 

— moMrOa (Meyr.), in key O^lpott), 406. 
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Borkhausenia maranta (Sfeyr.)* in key (Philpott), 
404 ; 412. 

tndammma Mevr., in key (Philpott), 406 ; 

412, 

monodonia (Mcyr.), in key (Philpott), 405 ; 

411. 

morom n. sp. (Philiwtt), 403 ; in key, 406 ; 

fig., 410. 

nyderis (Meyr.), in key (Philpott), 406: 

figs., 407, 412. ' 

opaca n. sp. (Philpott), 403 ; in key, 405 ; 

fig., 400. 

oxyina (Meyr.), in key (Philpott). 405; 

fig., 409. 

paUidula Philp., in kev (Phil|)ott), 406; 

fig. 410. 

paratrimtna Meyr., in kev (Philpott), 

406 ; fig., 409. 

penthdlaea Meyr., in kev (PhiIfKitt), 406 ; 

fig.. 411. 

pericMora Meyr., in key (Philpott) 406: 

fig., 409. 

phanmciw Meyr., in key (Philpott), 406 : 

fig.. 410. 

pheyophyila (Meyr.), in key (Phil|)ott). 406. 

plagi(UeUa (Walk.), in key (Philpott), 406 ; 

figs., 407, 410. 

polUis (Meyr.), in key (Philpott). 406; 

fig., 410 

pronephela MejT., in key (Philpott), 406 

fig.. 411. 

pseudospreifMa (Stt.), in kev (Phil|)ott) 

406 ; fig., 412. 

robigimna (Philp.), in key (Philpott). 406 

fig., 409. 

■ sabfUoaa Philp., in key (Philpott), 406. 

acholnea (Meyr. , in kev (Phil))oti.), 4(i6 

fig., 412. 

aeclum Philp., in key (PhiI|)ott), 406 

fig., 411. 

serem n. sp. (Philpott), 403; fig., 410 

in key, 405 ; may be ajm. of B. anaefna 
405 note. , 

siderodeta (Meyr.), in key (Philpott). 406 

fig., 410. 

aiderota not in key (Philpott), 404 note 

412. 

terrena n, sp., with figs. (Philpott), 392. 

thakrodes Meyr., in key (Philpott), 406. 

thranias Meyr., ayn., 401, 

vestUa n. sp. (Philpott), 392. 

xarUhodestna Philp., in key (Philpott), 

406 ; fig., 409. 

xanthomkia Meyr., in key (Philpott ), 406 ; 

fig., 412. 

Bortonian beds, range of Volutidae (Marwick), 
268^9. 

Bubsta^ name proMsed (Allan), 338. 

botanical dmriot for N.Z., a proposed new 
(Cockayne A Allan), 19. 

Bfihrioc^Muaf parasite of OenypUrm blacodet 
(PhUHppi), 626. 

Botrychivm mtetraU R. Br., Peel For. (Allan), 
45, 50. 

Bckifodiplodia pinea (0esm.) Petr., pines 
inieotM (CurtM), 53. 

BmckyglaUk r$panda Forst.) Mayor Is, (Allan A 
D,), 36. 


BrachyUm$, in forest.floor ((IHmmett), 435. 
braohyptery in Heteroptera (Myera), 454. 
Brdhmakts Kossmat, charact. (Marshall), 172. 

brahma Forbes, comp. (Marshall), 173. 

rotundwf n. §p., with pis. (Marshall), ITS. 

Brame, .T. W., Polypodium didyopUftis^ charact. 
(Carse), 83. 

Bridges, K.. plant names in “ The Idle Flowers ” 
(Andersen), 676. 

British Columbia, ammonite fauna (Marshall), 
206. 

Brittin, G., rf*s«*arch, fruit-tree diseases, 760. 
Bnmus aitrilu L., host of Puccinia Klymi 
(Cunningham), 77. 

unidoideM H. B. K., host of Cymodtma sp. 

(Myers), 486 ; of Taj^ropeUua putoni, 484 
BronUmmrus excdaua, size (Chapman), 118, 
Brown, ,1. M., fellowship, 763, 

Bucrinum adaptreum Bruguiere, type of Acominia 
(Finlay), 240. 

arabieftm Martvn, type df AlcUhoe (Mar* 

wick). 287. 

glandifttrme Reeve, type of CominiMa 

(Finlay). 240. 

luridum Philippi, H>m., 240. 

nasaoides Reeve, type of Eucominw 

(Finlav). 239. 

Buck, P.‘ H., fellowship. 76,3. 

Bueno, — , Nezara mridnla^ range (Myers), 498. 
building-materials, rise in price (Condliffe), 727. 
Bull's Point, ammonites at (Marshall), 129. 
Burbidge, P. W., research on intensity of long- 
wave signals, 700. 

Burrows, A., discjovery of Galaxiaa burrowaiua 
(Phillipps), 632. 

bush-sic^ess, Rotorua County (Aston), 733. 
ButJer, A. E., Lydocoria caanpiatria, food (Myers), 
473. 

Stenotua binotatua, variability (Myers), 472. 


cabbage-tree, origin of name (Andersen), 660. 
Cuteofm Hhododeudri Link., syn., 76. 

Cairn Range, Cordy’s Flat, geol. (Jobberns), 216. 
California, ammonite fauna (litarshali), 206. 
Gattanaitea aveigkti (8ut.), occ., 833. 

yatei (Gray), occ., 353. 

CaUioatoma oahomti n. sp., with pi. (Powell), 691. 

punctulatum^ variation in sculpture (Powell), 

691. 

atkclum (Chemn.), occ., 334. 

CaUiphora imperialia (Fabr.), occ. in N.Z. 
(Myers), 488. 

Callochiiofi empl-eurua (Hutton), with pi. (Mes- 
tayer), 683. 

kapUienaia n. sp., with pi. (Mestayer), 688. 

CaJUmuioria n. gen., with figs. (Brookes), 447. 

harriai n. sp. (Brookes), 447, 

Calyptraea dlta (Hutt.), ooo., 362. 

novae-zdandiae (Lesson), ooo., 358. 

tenuia (Gray), ooo., 388, 834, 385. 

Calyategia 8M»neUa (L.) R. Br., Mayor Is. 
(Allan & D.), 36. 

tuguriorum R. Hr., Peel For, (Allan), 41, 40. 

Canterbury climate, Speight’s views ydiini). 47. 
— imMrts and eimrts of (Oondimb), 723. 
Cafdhartdua, ooo., 853^ 

fenuMM, ooo. (Marwick), 309. 
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Canikaridne tanguineua (Gray), occ., 353. 
Careharias glaucm Cuvier, syn., 529. 
CarckarintM brachyurus Guenth., Domin. Mur. 

ipMimen a Ptumacf glawum (Phillipps), 529. 
Caediwn paiulum Hutt., oec. (Ik^rwiok), 300. 

apaltiomm Hutt., oor., ,333, 334. 

C'urftr Ooxiana sp. nor. (Petrie), H. 

MeClvrgii sp. nov. (Petrie), 8. 

— ^ MrMahoni sp. nov. (Petrie), 6. 

Mariini sp. nov. (Petrie), 7. 

relcohu ap. nov. (Petrie), 8. 

fotoe/Mw Rp. nov. (Petrie), 9. 

«ecta Boott., Peel For. (Allan), 42, 50. 

virgata Sol., host of Rhopalimirphi olmura 

(Myers). 504. 

Varmichaelia sp. in Souuds-Wairau Botun. Dist. 
(Cockayne & Allan), 19. 

arborea (Forster), replacing C. aiutlralis 

R. Br. (Oliver), 5. 

auMraltM Ry Br. vor. egmorUiam (’kn. et 

Allan var. nov. ((3kn. ^ Allan), 21. 

fittgeUifonniM Hook, f., syn., 5. 

AufHii4ita T. Kirk, Peel For. (Allan), 49. 

(Jarpodklua aarratus Forst., Peel For. (Allan), 40, 
41,40. 

CarpolUhua zadandka n. sp , with fig. (EdM'arfls), 
128. 

Carpoaim sanrtimmim n. sp. (Clarke), 418. 
Carter Bequest. See N.Z. Institute : Charter 
BequoRt. 

Casainia fulvida Hook, f., var. imntana. Peel 
For, (Allan), 44, 49, 50. 51. 

UptophyiUi R. Br., host of Syaim huttoni 

(Myers), 479 ; of .V. ciavk^niia, 480. 

Sounds-Kelfton Botan. Dist. ((^kn. & 

Allan), 20. 

Vauritliffaii (Homb, et Jacq.), Hook, f., 

Pteel For. (Allan), 44, 49, 51. 

var. aerpenUna Ckn. et Allan var. 

nov. (Ckn. & Allan), 20, 22. 

Caaaia muricala Hector, comp, with Euapina- 
caaaitt poUena (Finlay), 230. 

Oastleclifiian beds, range of Volutidae (Marwick), 
26S-69. 

stage, in grouping (Grange), 3,34. 

catalogue of scientific journals in R.Z., 750. 
CaUumeta caUigypaa n. sp. (Meyrick), 415. 

Mile in forests, effect (Allan), 41-42. 
OatUopaeUa acaphay food of Phyaimlua hmkua 
(Phillipps), 528. 

cedar, Maori. See Dyaoxylum ajmrMile, 
Odmiaia cordatifoliay Buch., Hounds - Nelson 
Botan Dist. (Ckn. 4t Allan), 20. 

eorkte-ea (Foret, f.) Hook, f., host of 

Nyaiata (Myers), 481. 

^ — larkifdlia Hook. f.. Peel For. (Allan), 51. 

Maemhoniy T. Kirk, Sounds - Nelson 

Botan. Dist. (Ckn. A Allan). 20, 

Rudafidii T. Kirk, Sounds-Nelaon Botan. 

Dist. (Ckn. ft Allan), 20. 

apMUia Hook, f., Peel For. (AUan), 44, 

43. 

centipedes, in forest-floor (Grimmett), 434. 

Ccrdtoia. 000*. 888* 

IfroiigicfiSM n. Bp., with pi* (Marwiok), 
811 


CermtUulua vaadia (Westwood) with pis. and 
figs., life-hist. (Myers), 490, 491 ; eggs of, 489. 
Chaarocydnua nigroaignatua F. B. W., oco. in 
N.Z. (Myers), 510. 

Chapman Bush, Wadestown, life of forest-floor 
(Grimmett), 420. 

Charteris Bay sandstone, stratigraphical posi- 
tion (Speight), 361. 

Chasm Creek, coal -working (Cox), 103. 
Cheeseman, T. F.. Plagianthua cymoaua T. Kirk, 
hybrid origin (Ckn. ft Allan), 31. 

Cheihnihea Sidteri Kunre, Mayor Is. (Allan ft 
T).). 35. 

Cheimarrichthya furateri Haast, Mivori catching 
of (Rangi Hiroa), 640. 

Ch.lido7i{chihys kumu (Lesson and Garnot), food 
of (PhillippH), 527. 

Cheranea pini Koch, pines infected (Curtis), 62. 
Ckiazacmm n. een., in kev (Oliver), 549 ; char., 
558. 

flnmnm Q. ft G., with fig. (Oliver), 568, 

— caviUa (Irt^dale). (Oliver), 661. 

ennoidea Q. ft G. (Oliver), 560. 

mimula Irt'dale (Oliver), 661. 

■" mixta (Reeve), with fig. (Oliver), 560. 

...... quetnaiandiae n. subsp. (Oliver), 661. 

heterommptui n. sp., with pi. and fig. 

(Oliver). 662. 

mvfria (Hedley), (Oliver), 562. 

Chile, ammonite fauna (Marshall), 207. 
('hilodactylaa manopterua Forster, fat of (Mal- 
colm), 656. 

Chilopoda, in forest -floor (Grimmett), 434, 437. 
Chiom atutchburyi (Gray), 0 (U!., 333, 

aubsvlcaia Suier. occ,, 331, 362, 363. 

Chiton Ufmua Sykes, syn., 583 ; not a N.Z. 
form, 684. 

aulcalna Quoy, syn., 583. 

Chtamya convexua (Q. ft G.), occ., 362. 

enfieJdenaia n. sp., with pi. (Marwick), 311. 

rtidialva (Hutt.), occ.. 361. 362, 363, 

CMorodyatia Jumiftalpata (Feld.), correct name 
(Philiiott). 388. 

nuKulata Huds., gyu,. 388. 

Christensen, C., observations on certain N.Z. 
ferns, 80. 

Chryaomym dUbida Kuehn., syn., 76. 

Phodadendri (DC.) de Arv ((Cunningham), 

75. 

(Hmex Ujetulariua Linn., an introd. species 
(Myers), 466, 472. 

Cimiddae, only one species (Myers), 461, 472. 
Cirphia mijmnrta Haw., food of CemtUtdua 
naadia (Myers), 493. 

Ciraoatrema angulata n. sp., with pi. (Marwiok), 
320. 

caelkola n. sp., with pi. (Finlay), 231. 

citrate of ammonia, cure for iron-hunger (Aston), 
737. 

CUrua grandia (L.) Osbeok, host of PhiAriodaa 
rubromaeddua (Myers), 477. 

Cladium Hutioni, T. Kirl^ host of Tdypoaporium 
(Chinningham), 78, 

Cladopkkbia audrdia Morris, ooo. (Marshall), 

210 . 

Ckdhurdia hamiUoni Hutton, inol. in Comifiada 
(Finlay), 289, 
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Ohvaiuia kumeroea m ip., with pK (Miurwiok), 
815. 

Olmaiit wtindis T. Kirk, Peel Por. (AUen), 49. 

foMa iUoul, Peel For. (Allan), 41. 

indiifisa WUld., ^1 For. (Allan), 41. 

numUa Armetr., Peel For. (Allan), 48. 

var. depanperata Hook, f., in 

Bonnds-Waiiau Botan. Diet. (Gookayne A 
Allan), 19. 

Clinton Riyer Intmeive Series (Park), 884. 
Cloudy Bay ood, LoMi rkacinuB sold 
(Pfaillipps), 588. 

clove hiton, no Maori name for (Rang! Hiroa), 
602 . 


clover, red. See TrifoUum prakn^. 

Clubiom peGuliarUt in foreet-Eoor (Qrimmett), 
485. 

CMfihana paUma n. ep. (Philpott), 391. 
coal, in Maokonxie ooontry (Speight), 355. 

measares, Cordy's ilat (Jobbed), 219. 

Rakaia Qoige diet. (Cox), 101, 103. 

riee in price (Oondliifo), 727. 

Cockayne, L., Mayor leld. vegetation, 34. 

K. and S. leld. florae (Myers), 455. 

plant-names (Andersen), 675. 

oookefoot. See gkmtralta. 

ood, red. See Phyticfdui ba$h\ia. 

CoiotUmidia tealandica^ in forest-floor (Grim- 
met), 435. 

Colenso, W., trees, Ac., need as vegetables in 
N.Z. (Andersen), 661. 

OdUopUra, in foreet-floor (Qrimmett), 435, 437. 

new species (Brookes), 440. 

OdUoeporiwn MKododendri Sohroet.^ syn., 75. 
Collembola, in foreet-floor (Qrimmett), 434. 
OdOmtta, in key (Oliver), 549. 

mMhaevna (Linn4), syn., 566. 

specfram, similar to Aust. shell (Oliver), 

548. 

CdUiMina Dali (Oliver), 554. 

(7o{o6aafktM mdUii n. sp. (Oliver), 5. 

guitensis (not Bartl.) Hook, f., syn., 5. 

Colville, F. W., leaf-mould (Qrimmett), 423, 
424, 428. 

Ominslla Gray, oharaot. (Finlay), 238; ooo.. 


earinata (Hutt.), new name for (Finlay), 

245 note. 

empacta n. sp., with pi. (Marwick), 322. 

kamiliani (Hutt.), occ., 852, 853. 

kendenom n. sp., with pi. (Marwiok)» 822. 

iniermedia Suter, inol. in Sueminia 

(Finlay), 289. 

lurida (PhU.), ooc.. 833. 

maeulaia Gray, Oominia maeukda the 

original name (Finlay), 288. 

guopMa A. Adams, type of Ominula 

(Finlay), 289. 

mSmtdma Hutton, oomp. with Zelandidh 

/sta (Finlay), 287. 

Com§n$amemtaQn,y, name prior to Oofnmetta 
fiHieaidki (Fhilay), 288. 

Cminidki n. gen. (Way), 240. 

^attommie n. sp., wHh^. (Finlay), 244. 

oMMe n. 4 p., pl« (Finlay), 844. 

Oomimiia n. gen. (FinUy), 289. 


Oommda (Ptoeominula) detuelMa n. qin wHh 
pi. (Finlay), 242 : in key, 248. 

eatioMlph (Suter), (Finlay), 248 ; in 

key, 248. 

PfOGBox n. sp. (Finlay), 243 ; in k^, 

243. 

pre^'figva n. sp. (Finlay), 248 ; In 

key, 248. 

pukeuriensis n. sp., with pi. (Finley),. 

242 ; in key, 243. 

pukhra (Suter), with pi. (Finlay), 

242; in key, 243. 

ComUoi n. gen. (Finlay), 251. 
compound words, accent of (Andersen), 664-65. 
Comstock, J. H., metamorphio and nonmeta- 
morpbio insects (Myers), 452, 453. 

Conacmm n. subgen. (Oliver), 577. 

Conckoikyrn partAUiea Hutton, ooo. (Jobbems), 

220 . 

ConomUm apicieoitata (Suter), (Allan), 841. 

inconspietia (Hutton), with pi. (Allan), 

341. 

Gonoipira. See Conus (Conospira). 

rivortonemii n- sp., with pi. (Finlay), 255. 

Conus atramentosus Reeve, type of Loiidhna 
Iredale, (Finlay), 254. 

(Conospira) tahusnna n. sp., with pi. 

(Allan), 844. 

Coproma aredltUa Cheesem., Peel For. (Allan), 
41. 

brunnea Ckn., Peel For. (Allan), 

eunstUa Hook, f.. Peel For. (AUan), 49. 

grandifolia Hook, f.. Mayor Is. (Allan A 

D.), 36. 

linanifdlia Hook. I., Peel For. (Allan), 41, 

43, 44, 47, 51. 

luoida Foist, f.. Mayor Is. ^an A D.), 86. 

microoarpa Hook, f., Peel For. (Allan), 45* 

47. 

parvifiora Hook, f,. Peel For. (Allan), 42, 

44, 45, 46, 47, 48, 49, 50. 

Psiriet Cheesem. var. atropu/rpwnaCkn. et 

Allan var. nov. (Ckn. A Allan), 22. 

var vera Ckn. et Allan var. nov. 


(Ckn. A Allan), 22. 

— propinqua A. Cunn., Peel For. (Allan), 45, 
48, 49, 50. 

— fcmviosa Petrie, Peel For. (Allan), 45, 49, 


50. 

rstusa Hook, f ., Mayor Is. {Allan A D.), 36, 

rhamnoid»$ A. Onnn., PmL For. (AlUn), 

41,48,44,45,46,51. 

— robuila Raoul, host ii Memna seotU 
(Myers), 470; ^ Zanois 497, 

Mayor Is. (AUan A^ 86. 

.... _ var. anguBkOa Mayor Is, 

(Allan A D.j, 86. 

— rohtmdifom A. Cadn., Feel For. (Allan), 
40,41,42,48,44,46. 

— rugon Gheesnn., Peel For. (AUan), 49. 

— smukOa Hook. I., Peel Fat. <ABM^;i9, 80. 
OopkKihehti tdhmikiui Marshall, eoMK%Mli 

*Mthmp$ie waUaramii (MarwieklWt fc t . 
Ci>rbuk eandieukda Hutt., ooo. 

— r Msiandkia Q. A G., ooo. 

CWi^Ufis, poplar name ( 
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Ctirdifline auatniii Hook, t, Mayor la. (Allan A 
. 0.), 85. 

Oor^'a Flat, geology (Jobbema), 214. 

Ooriaria tarmeniota Forat. f., Mayor la. (Allan 
A B.), 36. 

Peel For. (Allan), 49. 

Corizidae^ leaa than eight apeoiea (Myera), 451 ; 
details, 463. 

Corokia Cotoneaster Raoul, Peel For. (Allan), 48. 
Corymbitea, in foreat-floor (Grimmett). 436. 
Coryneum ScUicis Togn., on willow (Murray), 69. 
Corynocarpua laevigata Forat., Mayor la. (Allan 
A D.), 36. 

CaryaatUhea macratUha Hook, f.. Peel For. 
(Allan), 43. 

CoMman, M., Miomelon a aeotion of Cymbiola 
(Marwick). 266; PUaiatriton, founding of 
genus, 316 ; Volutidae, olaaaifn. of, 260, 261. 
— — f/arta, notch of (Allan), 342. 
cottonwood. Bee Caaainia UptophyUa. 

CoitUa aqualida Hook, f.. Peel For. (Allan), 44. 
Cmmbua corylam n. ap. (Clarke), 417. 

acUulua n. ap. (Philpott), 390. 

thrincodea Meyr., syn., 391. 

tuhmlia Feld., correct name (Philpott). 391. 

tuhualia Meyr., syn., 390. 

ifidgaria Butt., correct name (Philpott), 

390. 

Crdaaaidla. trailli Hutton, type of Spiaaatella 
(Finlay), 26H. 

Craaaatalitea obeaua, oco. (Maru'ick), 308. 
orayBah, Maori methods of catching (Rang! 

mroa) 626 ; akoa of, 620. , 

Crepuiula huXioioidm n. ap., with pi. (Marwick), 
318, 

tncum/ Zitt., ooo. 333, 334. 

tnonoxyla Leason, occ., 362. 
oroated weed>6ah. See Criaikepa aurantiacaa. 
Oretaoeoua ammonite horizons, geol. age (Mar- 
shall), 198. 

ammonites of N.Z, (Marshall), 12^, 

Oritiic^ aurantiacua Caatelnau, with pi. 
(Griffin), 643. 

Cronartiaoeao, new family of Uredinaoeae 
(Cunningham), 74. 

Crustacea, in forest-door (Grimmett), 433, 437. 
CrypaUrkha generoaa n. ap. (Philpott), 398. 
Vrw^iaporthe apkxMa (Wallr.) Petr., ident. 
(Murray), 66. 

aalicella (Fr.) Petr., on willow (Murray), 68. 

CteMMurua hochateUeri (Mayr.) with pi, life- 
hist. (Myera), 486. 

- — braunif Bg. (Myers), 491. 

Otenopaeuatia migaana (Walk.), food of Momna 
(Myers), 471. 

Owrkt in forest-floor (Grimmett), 438. 

OncuUaaa waihaoanak n. sp., with pi. (Allan), 
845. 

Cekx fatiaane, food of Oorizidi (Myers), 464. 
oup-orofaid. ^ PakdochUua eeUyeifemia* 
ottfienoy-iinit, okanges in Value (OondUfle), 784. 
Curtis, K. M., lesearoh in parasiMo mycology, 
761. 

GwKlfa aidiloUit In forest-floor (Grimmett), 484. 
Ofiiihaa Oitnningkamii Hook. I., Mayor Is. 
(Allan AD.), 85. 

.J Ptel for. (Allan), 44. . 

8T--Tniii. 


Cyathea dealbata Swartz, Mayor Is. (Allan A D.), 

35. 

Peel For. (Allan), 44. 

meduUaria (Foret, f.) Sw., hoat of Ploiar- 

iodea rubrmarulatua (Myera), 477. 

Mayor la. (Allan A D.), 36. 

Cyathodea aceroaa R. Br., Mayor la. (Allan A D.), 

36. 

Peel For. (Allan), 44, 46, 

var. oxycedrtta K. Br.. Mayor la. 

(Allan A D.), 36. 

Cychphorua aerpena C. Christen., Peel For. 
(Allan), 40, 48. 

Cy^idae, less than eight apeciea (Myers), 461 ; 
details. 510. 

CylkAnella enyai, occ. (Marwick), 300. 
Cymatiumminimvm (Hutt.). occ. (Marwick), 308. 

revolutum Finlay, ayn., 316. 

Cytnffkla, hiat. of name "(Marwick), 263. 

iuiea Watsort, syn., 282. 

Miomehn a aoction of (Marwick), 266. 

{Miomelott) cormgata (Hutton), syn., 283, 

299. 

See also Yolaia (Cymbiola), 

Cymodma sp., occ. in N.Z. (Myers), 486. 
Cyperaceae, hosts of Faryaia^endotrkha (Cun- 
ningham), 79 ; of Tolyjmporiufn liUorale, 77. 
Cyriophium criatatum G. M. Thomson, ident. 
(Chilton), 613. 

deiUtttum Haswell same aa Podocerua 

criatatua (Chilton), 613. 


Dacrydium cuj)rminufn Sol, host of Oncacontiaa 
viUatua (Myers), 609. 

Dactylantkua Taylori Hook, f., hab., with pis. 
(Hill), 87. 

Dactylia gUmeraiu L., host of Dktyatua caenoaua 
(Myers), 601 ; of Magaloctroea sp., 470 ; of 
Rhopalimorpha oftacura, 604 ; of Stenotua 
hionotatfta.ill. 

Mayor Is. (Allen A D.), 36. 

Peel For. (Allan), 41. 

Dactylopagrua mar.ropterus (Forster), food of 
(Phillipps), 626. 

Dadoxylon etUngahavaeni (Stopes), oharact. of 
(Edwards), 127. 

— -—^kaiparaenae n. ap., with figs. (Edwards), 

(Aravearioxylon) mvat^zeelandiat (Stopes), 

diff. from D. kaipar^enae (Edw ards), 187. 

Dali, W. H., ScapheUa aud Cymbiola^ hist, of 
names (Marwick), 263-64 ; Volutidae, larval 
form, 269 note ; elasaifn., 260 ; Zaaleda syn. 
with Spinula, 328. 

Ihlmaakaraa Djan., oharaot. (Marshall), 176. 
Dammara oieeai, ident. (Edwards), 128. 
Jkmmarilaa sp. from Kaipara, with (Ed- 
wards), 127. 

Danikoma Cunninghamii Hook, f., P#el For. 
(Alkm), 47. 

' — pUoaa E. Br., Sounds-Nelson Botan. Dist. 
(Ckn. A Allan), 20. 

— — Psbl For. (Allan), 46. 

— amkmiMdafia R. Br., Peel For. (Allan), 46. 

— aaUfolia Hook, f., Peel For. (Allan), 48. 
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DavieH, W. C., reseiin^h in «oil bacteria and 
protozoa, 7b I. 

I)ay« Bay Bush, life of forest-floor (Grimmctt), 
426. 

de GrosHOUvre, A., Hauericf.rati, descripn. (Mar- 
shall), 190 ; PuzoHxa, charact., 180. 
d’Herollo, F., parasites of miero-organisms 
(Chapman), 119. 

Dentalium laere. occ., 351. 

marwirki n. sp., with pi. (Mestayer), 587. 

nanum Hutton, oec.. .351, 352, 353. 

otamarin^aenfiu n. sp., with pi. (Marwick), 

326. 

- solidum Hutt., occ., 333. 

depth-hndors, sonic, for bathymetrical survey 
of N.Z. seas, 7.54. 

Ihumocfraa, classifn. (Marshall), 180-81. 

diphylloides Ko.ss., comp. (Marshall), 192. 

gandama Forbes, comp. (Marshall), 183. 

knwanoi Jimbo, comp. (Marshall), 147. 

{Haueriramn) gardeni Bailv, <!omp. (Mar- 
shall), 190. ‘ I 

See also jSVAiwfen'a (i>.). 

Dejtiocerella deniala Haswell, ident. (Chilton), i 
513. 

laevift Haswell (f^iilton), .513. 

DiaridUa inUrmpMa Kndl., Mayor Is. (.Allan & | 
I).),,36. ^ , 

DiaprfipoMrin baryrephala Kirkaldy, occ. in N.Z. I 
(Myers), -104, 

zpalandiaf Hale, lacks hindwings (Myers), 

454; life-history, 461, 

Dichelachm crinita (Forst. f.) Hook, f.. Mayor 
Is. (Allan & 1).), 35. 

Pool For. (Allan), 43, 46. 

sciurea Hook, f.. Mayor Is. (Allan &!),), 35. 

Dirhondra repeiiM Forst., Mayor Is. (Allan & 1).), 
30. 

Dicknonia fibrosa (bl., Peel For. (Allan), 40. 

squarrosa (Forst. f.) Sw., host of Ploiar- 

iodea riilxromarulatua (Myers), 477. 

— Peel For. (Allan), 44. 

Dicratwlomti, Peel For. (Allan), 45. 

LHctyoiaa raenoma (Westwood), eggs (Myers), 
489 ; nat. hist., with pis. and figs., 499. 
die- back of Pinua radiata and P. muricata 
(Curtis), 62-57. 

Diels, L., Veronica and Hebe (Ckn. A Allan), 26. 
Diemenia immargimia (Dali), occ. in N.Z. 
(Myers), 488. 

Digitalis purpurea Linn., Sounda-Nelson Botan. 

Dist. (Ckn. Allan), 20. 

Dinoaaurus eggs discovered (Chapman), 118. 
diorito, Green Isles, analysis (Park), ,380. 
Diplazium japonir/um Bead., identity (Carse), 81. 
Diplodia pinea (I)esm.) Kickx, pine-infection 
(Curtis), 66. 

salicina Lev., on willow (Murray), 69. 

Diplodocua carn-egUf size (Chapman), 118. 
DiplodorUa infrequcMa n. sp., with pi. (Marwick), 
312. 

zelandica (flray), occ., 363. 

Diplomoceras indicum Forbes, comp. (Marshall), 

165. 

— rugatum Forbes, comp. (Marshall), 166. 

subcompressum Forbes, comp. (Marshall), 

166. 


Diplomoceras wakanene n. sp., with pis. (Mar- 
shall), 155. 

Diplopoda, in forest-Hoor (Grimmctt), 434, 437. 
Discaria ioumaiou B.aoul, Peel For. (Allan), 48, 
49. 

Discina kawhiana Boehm, occ. (Marshall), 211 
note. 

Divaricella cumingi Ad. k Ang., occ., 333. 
Djan^didze, A., DaJmaaiceraa Djan., charact. 
(Marshall), 176. 

Dodonuea viscosa .Jacq,, Mayor Is. (Allan & D.), 
36. 

! domestic produen. in N.Z. (Condliffe), 722. 
Domett. A., periphrasis for eschscholtzia (Ander- 
sen), 672. 

Dominh)n Museum and Arl Gallery, Board of 
'rrustees for, 754 ; subsidy for, 750. 

Dost win, occ., 333, 334, 353. 

Dracophylbirn hitifnlium A. Gunn., Rounds- 
Nelson Botan. Dist. (Ckn. k Allan), 20. 

— — - var. Matthewsii Carse, syri., 86. 

hngifoUvm R. Hr.. Pwd For. (Allan), 44, 

49, .50. 51. 

MuUfiewsii sp. nov. (Carse), 86. 

Sinclairii Cheesem.. Mayor is. (Allan & 

1).), ,36. 

iiniflorum Hook, f., Peel For. (Allan), 49, 

50. 

Ihvillmnum A. Rich., Peel For. (Allan), 

50. 

DrapeieA Dicffcnbnchii Hook., Peel For. (Allan), 

51. 

dreams, omens in warehou-Hshing (Rangi 
• Hiroa), 626. 

Dri/to, ncc.. 333. 

Drimys Forst., usage of name Wintera 
(Oliver), 3. 

arillaris Forst., tyjw of Drimys (Oliver), 4. 

-- — Winieri Forst., 8. American species 
(Oliver), 3. 

Dryocora howittii, in forest-floor (Grimmctt), 436. 
Dryopteris dentata (Forst.) C. Chr., shd. prob. 
replace D. parasitica (Carse), 81. 

pirasitica (L.), probably D. dentata 

(Carso), 81. 

pnnrtntaC. Chr., a Hypolepis (Carse), 80. 

Dunn, E. J., dispersal of pebbles by marine 
organisms (Chilton), 624 note. 

Dysderidae, in forest-floor (Grimmctt), 436. 
dysentery, destnicn. of bacteria of (Chapman), 
119. 

Dysoxylum spectabile (Forst. f.) Hook. I., 
Mayor Is. (Allan k D.), 36. 

forest, Sounds-Nelson Botan. Dist. 

\Ckn. k Allan), 20. 

poles used in fish-traps (Rangi 

Hiroa), 699. 


earthquakes, Rakaia Gorge dist. (Cox), 107. 
earth’s crust, age (Chapman), 112. 
earthworms in forest-floor (Grimmott), 433. 
earwigs, in forest-floor (Grimmett), 484. 
Easterfleld, T. H., research in orchard chemistry, 
761 ; N.Z. mineral oils, 761 ; Hector Award 
report, 1926, 768. 

Bcheneis lineata Menzies, with pi. (Griflfin), 646. 
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Eckirutphoria Sacco, value of group (Marwick). 
319. 

Echiurus novae zeluAdiae. food of Latridopsis 
ciliaris (PhillippH), 526. 

unicinatus, food of L(Urid(ypMut ciliarw 

(PhilJipps), 526. 

^ononucj develop, of N.Z. and price-levels 
(Condliffe), 722. 

EduHirdaia microphylla Salisb., Peel For. (Allan), 
41, 42, 4.3. 45. 46. 

«eJ, griHUi. See Gymnoihorax praainus. 

— — yellow. Sec Gymmthornx praainua, 
Elaeocarpus Hookerianm Raoul, Peel For. 
(Allan), 40. 41, 42. 

Elateromyces Rubak, Hbould l>e Faryaia Haci- 
lK)rMki (Cunningham), 78. 

endotrichua (Rerk.), G. H. Cunn., .syn., 78. 

nigrr G. H. Cunn., syn., 78. 

olivaceua (D(\) Rtibak, syn., 78. 

Eleocharia aphardata R. Rr., Mayor Is. (Allan & 
D.), .35. 

Eleotria tjohioidf.a (Cuvier), Maori cHlching of 
(Rangi Hiron), 640. 

Eliott, M. A., Treasurer’s leport, 1924, 755-59. 
Elytra'nthe Jlavida Engl., Peel For. (Allan), 

45, 46. 

Enaraua, in forest -floor (Grimmett), 4,35. 
Enthidonia anyiiiculua. in forest-door (Grimmett), 
436 

hicuncava, in forest floor (Grimmett), 436. 

coma, in forest-floor (Grimmett), 436. 

paendoleidnn, in forest-floor ((?rimmott), 

436. 

tapirina, in forest-floor (Grimmett), 436. 

Entdea arboreacma R. Rr., Mayor Isld. (Allan & 
D.). 36. 

used us n«5t-floats (Rangi Hiroa). 

602 ; for rafts, 628. 

Sohippiu, age (Chapman), 116. 

Epirhoriata Candida n. sp. (('^larke), 419. 
Epilobium cijiereum A. Rich., Mayor Is. (Allan 
& D.). 30. 

linnaeoidea Uook. f., Peel For. (Allan), 43. 

mdanocauhn Hook. var. typica Ckn. et 

Allan var. nov. (Ckn. & Allan), 22. 

var. viride Ckn. et Allan var. nov. 

(Ckn. k Allan), 22. 

microphyllum A, Rich., Peel For. (Allan), 

46. 

nummularifolium Pi. Cunn., Peel For. 

(Allan), 50. 

pallidiflnrum Soland., Peel For. (Allan), 50. 

pedunculare A. Cunn., Peel For, (Allan), 

46. 

ptrniUna Ckn. et Allan sp. nov. (Ckn. & 

Allan), 23. 

rotvndifolium Forst., Peel For. (Allan), 43. 

Epinephehia octofaaciattta n. sp., with pi. (Griffin), 
540. 

Erato vulcania n. sp., with pi. (Marwick), 314. 
Brechtitea glcdyreacena T. Kirk., Peel For. (Allan), 
43. 

quadridenkUa DC., Peel For. (Allan), 46. 

Srioaoeae, hosts of Chryaomyxa Rhododendri 
(Cunningham), 76. 

Erigeron canadenae Linn., Mayor Is. (Allan k 
D.),.36. 


Eriocampoidea limacina (dr Geer), food of 
Cermatulua naaalia (Myers), 493. 

Langia amyoti (Myers), 497. 

Escherich, K., and Pillai, floor-fauna of pine 
f<»rests (Grimmett), 439. 
eschscholtzia, on th<‘ name (Andersen). 672-73. 
Euralyptua globulua Labill., liosf. of Ctenoneurua 
hochatetteri (Myers), 487 ; of Nyaiva anetps, 
480. 

Euchaelomera oc.ulata Hansen, occ. (Chilton), 
522. 

iypica Sars, ooc. (Chilton), 522. 
Eui'Mraadaula n. grn., charact. (Philpott), 414. 
— — lathrinpa (M»*vr.) with fig. (Philpott), 
.395. 414. 

- ' hiatia n. sp., with tigs. (Philpott), 393. 
Kmominin n. gen. (Finlay), 239. 

eleganlula n. sp., with pi. (Finlay), 240. 

detfttniulft verrucosa n. sulmp., with pi. 

(Finlay), 241. 

ijccoriata ii. sp., with pi (Finlay), 241. 

•— narui n. sp., with pi. (Finlay), 241. 
Eiirraaanfdhi media n. sp., w'ith pi. (Marwick), 
311 ; oc<‘.. 308. 

Rulima umhioenaia n. sp., with pi. (Allan), 339. 
Eulopia. Sec Myrtaea {Eulopia). 

Eiiphnuaia, food of Thyraitea atun (Phillipps), 

628 . 

lucens Hansen, o(u*. (Chilton), 520. 

rerurva Hansen, occ. (Chilton), 519. 

aimilia Sars var. armata Hansen, occ. 

((3iilton), 520. 

aplnifrra G. O. Sars, occ. (Chilton), 620. 

Euphausiacea, N.Z. miocies of (t^hilton), 519. 
Euphorbia glauca Forst. f., Mavor Is. (Allan k 
1).), 36. ' 

Enphraaia Hectori sp. nov. (T*etrie), 15. 
Euplectua, in forest -floor (Grimmett), 435, 
Eupodidae, in forest-floor (Grimmett), 436. 
EnryatyJna nuatralia Pf)pp., an introd. species 
(Myers), 655 ; details, 472. 

Kuapiiuicaaaia pollena ii. gen. and sp., with pi. 
(Finlay), 230. 

Euthemiato aniarrtica Dana, ident. (Chilton), 612. 

(jaudirhnudii Gu6rin, ident. (Chilton), 512. 

Eulhria, food of Vagroaomua auratua (Phillipps), 
628. 

Euthrinfuaiia apinoaua Sutor, a Turrid, unrelated 
to E. iangituanaia (Marwick), 320. 

type of Speiyhtia (Finlay), 263. 

tnngituenaia n. sp., with pi. (Marwick), 320. 

Emrne atrinla (Hutton) occ., 353. 

Exocarpua Bidtoillii Hook, f., Peel For. (Allan), 
50. 

exports and imports of N.Z. (Condliffe), 722. 


Parmer, J. B., leaf-mould, formation (Grim- 
mett), 423. 

Farr, C. C., research on porosity of porcelain 
insulators, 761 ; on physical properties of 
gas-free sulphur, 761 ; on goitre incidence in 
Choh., 761 ; on ocourronoe of helium, 761. 

Faryaia endotricha (Berk.) Sydow, with fig. 
(Cunningham), 78. 

nigra n. comb. (Cunningham), 78. 

divaeta (DC.) 8ydow (Cunningham), 78. 
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fata, storing of, by animals (Malcolm), 647. 
fellowabip. Ste N.Z. Institute : fellowship. 
Ftnestroiiyrinx n. gen. (Finlay), 264. 

Festuca sp. on Mineral Belt (Cockayne & Allan), 
19. 

Ficua iroTuennits Sufer, a Setnitriton (Marwick), 
316. 

h'ield, H., pronunciation of name» (Andersen), 
673. 

Finlay, H. .1., research on Tertiary Mullusca, 
762 ; purchase of books on palaeontology^ 762. 
fish, confusion in name kokopu (Raogi Hiroa), 
640. 

food of (1‘hillipph), 626. 

Maori netting (Hangi Hiroa), 697. 

fishes of N.Z. (Griffin), 638. 

(Phillipps), 629. 

food values (Carter and Malcolm), 

647, fifiO, 

pnjparn. (jf catalogue, 704. 

fishing, HoHHon for (Rangi Hiroa), 697. 

FtMurella ruhifjitumt Hutton, syui., 

Flagpole Hill range, Cordy's i-'lnt, "ool. (Jf)b- 
berns), 214. 

flatworms, in forc'Ht-tloor (Griiiiiiiett). 432. 
floristie botany of N.Z, (Ckn. & Allan), 21. 
flours and wheats of N.Z.. qiialitv (Foster). 7.3S. 
food of N.Z. fishes (Phillipps), 626. 

valijo.s of N.Z. fish (Carter and Malcolm), 

647, 660. 

foot in classic metre (Broadhead), 7 Hi. 

Ford, S. C. <SVc Seward, A. and Ford, S. 0. 
forostdloor covering, life of (Crimmett), 423. 
Forster, G., .4reca and ('ardylinf., edibleness 
(Andersen), 660. 

Foratcra JiUlwillii Hook, f., Peel For. (Allan), 60. 
fossil localities, Waipukurau, geol. (Thomson), 
347-48. 

mollusea, Waihao grecnstuids (Allan), 338. 

fossils from Huiroa oil- bore (Grange), 337. 

Lyttelton Harbour (Speight), 361. 

Foasulartn janmrui n. sp., with pi. (Marwick) 
310. 

Foster, F. W.. collating not.es. &e., of late Sir 
David Hutchins, 762. 

Fragarin vesra L., host of Orthoe<t nigricepa 
(Myers), 483. 

Fraser, W. M., and Xeronenta CaUiatemon 
(Oliver), 3. 

Freycinetia Banksii A. Cunn., host of Nyaiua 
ckhviem nia (Myers), 479. 

Froggatt, W. W., Oechalia coTtsocialia, details 
(Myers), 489. 

Frosoh, P., and Ahmeo, H., bacteria of foot-and- 
mouth disease (Chapman), 114. 

Fuchsia Colenaoi Hook, f., Peel For. (Allan), 41, 
46. 

excorticfUa (Forst.) L., host of Nyaiua 

davicornia (Myers), 4W ; of OncacorUiaa viU 
taius^ 508 ; of Taphropdtus pnionit 484 

Peel For. (Allan), 40. 41, 42, 43, 44, 

46, 49, 61. 

Fnkuihi, T., Maraatmina on willow (Murray), 60. 
Fulgoraria l^humaoher, oharaot. (Marwick), 261. 
— arabica (Hutt.) Sutor, now Waihaoia 
aupfiratea (Marwick), 278. 

^ grarilia Suter, now Alcithoe acopi (Mar> 
wiok), 297. ^ 


Fulgoraria morgani Marsh. A Murd., gyn., 302. 
{Alcithoe) aculeata (Hutton), syn., 278. 

- arabira var. turrita Suter, syn., 288. 

biconica Suter, syn., 272. 

Fuiifuraria {Alcithoe) hedleyi Murd. A Sut., syn., 

301. 

turrita Suter, syn., 288. 

turrita nukuinaruenait Marsh. 

Murd., syn.. 289. 

fuiigc)U,s diseases of Finns (('urtis), 52. 

of Salix (Murray). 68. 

FusinuM hetmmi n. sp., with pi. (Allan). 339. 
(lelirutidus (Marsh. & Murd.), (Allan), 340. 

— modest ua Marsh. & Murd., a nom. nud. 
(Allan), .339. 

solidus Suter, occ. (Marwick), 308, .309. 


(Jaduui rhuciuvm ForsHu-. syn., 632. 

(Jadiis rharinus Forster, syn., 632. 

Gaknia, host of Metagerro ohscuyu (Myers), 481. 
gnhniaojorvtis (Gaud.) Heller, Mayor Ts. 
(Allan & D.), 36. 

paaci flora T. Kirk. Imsi of Farysia tndo- 

trichu (Cunningham), 79. 

xanthocarpa Hook. f.. host of Mnrgnreta 

dominira (Myers). 484. 

Galaxins breripennis Guenther, Maori name of 
(Hangi Hiroa), 040. 

burrowsihs n. sp., with pi. (Phillijips), 531. 

fltsdatus Gmy, Mauri names of (Rangi 

Hiroa), 640. 

Galmlea markata (Hwtor), relut. to Fhalium 
grangei (Marwick), 319. 

sevex SuU*r, relat. to Fhalium graiigei 

(Marwick), 319. 

Galeodcs biconica Siit-er, syn., 272. 

maoriam Suter, type of Mania (Marwick), 

271 ; syn., 273 ; a V^olute, 262. 

{Fugilim) angusbi Suter, syn., 272, 

Gale us glaucu^ Hondelet, syn., 629. 

Oamasoidea, in forest-floor (Grimmett ), 4.36. 

Genypterm hlacodcs (Bloch and Sehn.), food of 
(Phillipps), 628. 

Qastrobothrus, in forest-floor (Grimmett), 4.36, , 

Gaatroaaccius australis Tattersall, occ. (Chilton), 
622. 


Oaudrycaras de Grossoiivre, charact. (Manihall), 
141. 

colhti, ident. with Pseudophyllites indra 

(MarshaU), 163. 

crenatum n. sp., with pis. (Marshall), 146. 

jukesi Sharpe, comp. (Marshall), 142 ; occ,, 

130, 141. 

kawaiwi Jimbo, comp. (Marshall), 147. 

kayei Forbes, classifn. (Marshall), 139; 

comp., 139, 143 ; occ., 131. 

mite Hauer, comp. (Marshall), 142. 

multiplexumt occ. (Marshall), 143. 

particoatatum n. sp., with pis. (Marshall)^ 

143. 

plaTiorbiforme Bohm. comp. (Marshall), 189.» 

polUiasimum Kossmat, with pis. (Marsball)r 

146. 


propemite n. sp,, with pis. (Marshall), 142, 

aacya Forbes, oomp. (MarahaUb 144 j ooo., 

180. 



Oenerd Index, 


837 


Qandeyc^fd var. oieium Yaba, oomp. 

144. 

Muhmcye n. ip., with pk. (Manhall), 144. 

kme^Ufolifm Yabe, comp. (Mafthall), 148. 

— kMtUmKhun var. omaiim Yabe, epeoiee 
that ahoold be included (Manhall), 140. 

poriooitaium van Hoepen, cbaiact. (Mar- 

ihal]), 141 ; comp., 143. 

verUbraium, ooc, (Marshall), 143. 

— ^ vertbbratwm-varagwrpfm, oomp. (Marshall), 
142. 

— flee also Liftocenu {Oaiudryeeraa). 

Qe/kUhma atUipoda Forst. f. var., Mayor Is. 

(AlUn k D.), 36. 

Peel For. (Allan), 44, 46, 40. 50. 61. 

— • (UpTMM Hook, f.. Peel For. (Allan), 49, 60, 
61. 

oppotUifolia Hook, f., Mayor Is. (Allan k 
D.), 38. 

ruputris R. Br., Peel For. (Allan). 44, 60. 

0am AUanii Ckn. sp. nov., with fins. (C^. k 
Allan), 23. 

ribifalia Ckn., Peel For. (Allan), 43, 46, 

47, 40. 

Qeikie, A., dispersal ol erratics (Chilton), 624 
note. 

Omnmida bimarginaki (Snter), (Allan), 342. 

rompUcata (flnter), (AUan), 343. 

dufiex (fluter), (Allan), 343. 

O$nio 0 kma ligusirtfolium A. Conn., Mayor Is. 
(Allan k H.), 36. 

OtmUam amabUis sp. nov. (Petrie), 14. 

— r— tHppdeiii sp. nov. (Petrie), 14. 
feolqgioal and vulcanologioal research, appoint, 
of officer, 766. 

sections, Rakaia Goine (Ch>x), 06, 110. 
Geophilomoipha, in forest-floor (Orimmett), 434. 
Ckoplana agncbbit in lormt-floor (Orimmett), 432. 

mnguinea, in forest-floor (Orimmett), 432. 

speriobilM, in forest-floor (Orimmett), 482. 

— tubqaadmngukOa, in forest-floor (Orim- 
mett), 432. 

Oerridao, only one sgMies (Bfvers), 461, 474. 

sise (Chapman), 118 note. 

OuUng, C, D., dispersal of pebbles and marine 
orgasms (Chilton), 624. 
tUrwa cpama Maoleay, oen. (Pbillipps), 635. 
^iation, Rakaia Gorge diet. (Cox), 106. 
Okkhema cireinata flw., charaot. (Carse), 88-84. 

var, ofptiia, oharact. (Carse), 84, 

var. hacwtopAsHo (A. Cunn,), oharact. 

(Carse), 83-84. 

Cunningkami Howard, Peel For. (Allan), 

44. 

di 0 fir|» R. Br., syn., 88. 

mhrapbpBa R. Be., charaot. (Carse), 83-84. 

Okbiiimm tpaepitbratwm n. sp., with pi. (Finlay), 
830. 

Okmpporiim Oowm Allesch., with flg., (m 
ydHow (Murray), 64, 66. 

BeS&u West., on willow (Murray), 64. 
fl tpesra mdmra^ food of Ihcl^opagnu maovo- 

"‘Mil, ooc. (Marwick), 308. 
to {Q. k 0.), oco., 834. 
ferneiM^ Mtorwick, o<^ (Miarwick), 308. 

Marwlok« occ., 833, 334, 386. 
eeinbSla n. sp. (Clarke), 420. 

tS-Traito. 


Cfhyphip rubiginoM (Hutton), syu., 666. 
O^fptodm damcepPt sise (Chapman), 1 13. 

rodimm Labill, Peel For. (Allan), 

Oncmumia aud ifarMontno, relation between 
(Murray), 60. 

apiculata (Wallr.), Wint., on willow 

(Murray), 66. 

bultaia n. sp., with figs. (Murray), 66. 

leptoiiyla, relation to MarMonia juglandie 

(Murray). 66 

pi«uro«tyla Auersw., on willow (Murray), 

66 . 

mlictlla (Fr.) Shroet., ident. of (Murray), 

66 . 

— aaltcina Moess, on wilbw (Murray), 66. 
Ooodell, — , Greek metric (Broadhead), 716. 
Goodrich, — , charaot. of Synbranchiformes 
(Phillips), 634. 

go^s in N.Z., value of landed (Cnndlifle), 723. 
granite enclosures in a quartz biotite-diorite at 
Green Islets (Park), 384. 

Green Islets, a^ysis (Park), 386. 

granite-trout, flee Haplodactgim meandre^, 
grayling, flee ProMroclBa oxyrkynchua. 

Great Barrier Reef Committee, report, 768. 
Green Islets, Southland, granite enclosures in a 
qiiartz-biotite-diorite (Park), 384. 

Grtaelinia HUoralia Raoul, Peel For. (AUan), 40, 
41, 42, 43, 44, 46, 46, 47, 60. 

lacida Forst., Sound^Nelson Botan* Diet. 

(Ckn. k Allan), 20. 

OwMouvrites gemmatva Huppe, occ. (Marshall), 
130. 

growth, organic, rate of (Chapman), 117. 
OunnarUes Kilian and ^boiil, charaut. (Mar- 
shall), 159. 

aiUarcticua Stuart Weller, with pis. (Mar- 
shall), 162 ; charaot., 160. 

injlaiUH Kilian and Reboul, with pis. 

‘ (Marshall), 160. 

nnrdenakjoldi Kilian and Reboul, with pis. 

(Marshall), 162. 

xelandicua Marshall, with pis. (Marriiall), 

161. 

See also Ko^smeUiciras (CiroMoumUi), 

S tmard. flee CMidmtiohthya kamn. 

uthrie-Smitb, H., fellowship gazetted, 749. 
Qymnobathra zaphyram n. sp. (Clarke), 419. 
Q^noconia Peckiana, uredo of Kwhnebla albida 
referred to this in error (Cunningham), 76. 
Oymnotkorax bemdti Snyder, aff. with G* 
ramoaoi (Griffin), 640. 

Irtdltt, syn. with 0, panuinaa (Griffin), 630* 

praainua Richardson, ident. (Griffin), 580. 

prioftodon Ggilby, with pi. (Griffin), 638. 

ramoaua n. sp., with pi. (Griffin), 1^0. 


Hiddon, A. C., elected honorary memb<^, 76A 
Bmma pk yt alii bupiaam Neumann, assoc, with 
Okgjfceaa (Mvers), 601 ; with HAo 

j w wtiorp A a oAsnim, 6(M. 

TDs, a kehe fishing-ground (Rangi Hiroa), 

Baimia anetmlia l^ohs*, notes (Myers), 610. 
— — in forsst^floor (Qriminett), 436.^ 

8se JardtmiiM adandri 
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Hale, H. M., Ck>rixidae, food (Myern), 464 : 
Diaprepocoi^ barycephaiUtf and D' zeaiandia^, 
report on, 466. 

Halohate^ serittus Eaoh., ooc. in N.Z. (Myers), 
474. 

Baiorrhagui §mc4a (Murr.) Schuidl., Mavor Isj 
(AlUn A t),), S6. 

proeuntbens (Sol.), Oheeseni., Mavor 1». 

(AUan A D.). 36. 

Hamilton, H., research on cave*fauiia of N.Z., 
762. 

“ Xenopkyaes coacus, discovery (Myers), 465 ; 
Xeroneftm Callidemonf discovery (Oliver), 3. 

(Animctrae)^ use of name (Marshall). 
155. 

Hangai-koroua, a crayfish-hole (Hangi Hii^a), 
628. 

Haowhentta, a kehe fishing-channel (Rang! 
Hiroa), 618. 

HaplodadyluH tma^idratus (Richardson), Maori 
method of catching (Rang! Hiroa), 612, 634. 
Haplodetmidae, in forest-floor ((4rimmett), 436. 
harakeke. See Phormium tenar. 

HardcaStle. J., dispersal of pebbles and marine 
oiganisms ((Chilton), 524. 

Harris, G. F., Volutidae, claeisifn. (Marwick), 
261. 

Hart, C. A., Heteroptera, wing nomenclature 
(Myers), 449 note. 

Hart's coal-mine, Cordv's Flat, geol. (Jobbems), 
219. 

harvest -spiders, in forest-floor (Grimmett), 486. 
Haswell, W. A., Podoemm and Dexiocerdh. 

placing of (Chilton), 613. 
haua, set-net for kehe (Rang! Hiroa), 034. 
HaiMriceras de Grossouvre, charact. (Marshall), 

190. 

gardtni Baily, comp. (Marshall), 190, 

ngapuhi ii, sp., with pis. (Marshall), 190. 

ioeUchi de Grossouvre, comp. (Marshall), 

191. 

See also Demor.&ras (Hauericerae). 

Haug, ammonites, geol. horizons (ilarshall), 
199. 

Hebe to replace certain section of Veronica 
(Ckn. A Allan), 24. 

AUanii Ckn. sp. nov. (Ckn. A Allan), 25. 

Peel For. (Allan), 50. 

emplexicauiie (J. B. Armstg.) Ckn. et 

Allan, Peel For. (AUan), 43. 

var. ereda Ckn. et Allan var, nov. 

(Ckn. A Allan), 26. 

var. eubereda Ckn. et Allan var. 

nov. (Ckn. A Allan), 26. 

var. vera Ckn. et Allan var. nov. 

(Ckn. A Allan), 26. 

buxifolia (Bmth.) Ckn., Peel For. (Allan), 

49, 50. 

var. odom T. Kirk, Peel For, (Allan) 

40. 

paneiramom Ckn. et Allan var. nov. 

(Oku. A Allan), 27. 

dimricata Ckn. A Allan (» Vmmica 

' Memmii Benih. var ddnamalta Oheeaeiii.b 
Sounds-Nelson Botan. Dist. (Ckn. A AUan), 
20 . 

Oikdmi Ckn- A Allan (» Vedmka 0*) 

Bounds-Nelson Botan. Diet. (Ckn, A Allan), 20. 


Hebe Kirkii X H. kiophyllaf Peel. For, (Allan), 
49. 

leiophyUa (Cheesem.), Ckn. A Allan, Peel 

For. (Allan), 43. 

X H. Kirkii, Peel For. (Allan), 49. 

lycopodioides (Hook, f.) Ckn. A Allan, 

Peel For. (Allan), 49. 

rigidvla (■kii. A Allan Veronica f.), 

Sounds-Nelson Botan. Dist. ((’ki\. A Allan), 

20 . 

aalicifoUa (Forst. f.) Pennell vor.. Mayor 
Is. (AUan A D.), 30. 

var. contmuvie Ckn., Peel For. 

(Allan). MK 43, 46, 47, 49, 61. 

— — Simmormi Ckn. A Allan Fmmfctt iSf.), 
Sounds-Nelson Botan. Dist. (Ckni A Allan), 
20 . 

Traversii (Ho«>k. f.) Ckn. et Allan, Peel 

For. (AUan), 49. 

Treadwetlii Ckn. et Allan sp. nov. (Ckn. A 

Allan), 27. 

Hector award, 1923. 74S ; 1926, 763: report 
on prize fund, 763. 

Hedley, (X, Macuhpejduvt, ohnract. (Marwick), 
264 ; Volutidae, clasflifn., 261. 

Hedyearya arborea Forst., Mayor Is. (Allan A 
D.). 35. 

HekMifikcMs iliibraUi Vereu, syn., 563. 

UUidrigata (Angas), syn., 666. 

Helichr^/mtn hellidioideH Wilid., Peel For. (AUan), 
49. 

■ Jilica-uk Hook f., Pool For. (AUan), 49. 

glomeraium B(mth. A Hook, f.. Peel For. 

(AUan), 43, 45. 

Sei^o Benth. A Hook. f.. Peel For. 

(AUan) 43. 

Hdiothie nhwleia (Fabr.), food of Cermofnliar 
nasaluf (Mj^rs), 493. 

Hemirhevoputt, Sec Perkmplera (Htmicheno- 
pus). 

Hemiconus omatus, ooc. (Maradck), 309. 

Hemipiax, food of Chelidonichthys kumu 
(Phillipps), 527. . 

Hemiptera, in forest-floor (Grimmett), 434. 

Hemitdia Smiihii Hook., Peel For. (Allan), 43. 

Henloocephalidac^ less thaii eight speolea 
(Myers), 451 ; details, 474. 

Henicocephalus, life -hist., with flg. (Myers), 
474, 476. 

Herbert, Mount, date of vuleanism (Speight), 
363. 

Herpeiinon, range (Oliver), 3. 

Heteroptera of N.Z., biological notes (Myers), 
449. 

hexameter, quantity and accent (Broadhead), 
720. 

HempUx espinostis (Hutton), occ., 353. 

Hexihde h^hetdleri, in forest-floor (Grimmett]» 
427, 435. 

Hibieous triowm L.. lifoyor Is. (Allan A D.), 86. 

Hicks Bay. frequented by kahawai (Hangl 
Hiroa), 622. 

Hierodorie insignis n. sp. ,(Philpp4t), |97, 
HieroMdie omeeopa Meyr., figa. (FhUpatth 409. 

HIU, H., theory of The Great Wahearm^ a loti 
river# discounted (Hiomson), 348 ; Widpnkn* 
ran dist., observns., 347-48. 
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Hiir« coal-mine, Cordy’s Flat, geol. (Jobbema), 

m. 

binaki, nature of trapo ao called (Jlangi Hiroa), 
634. 

lliHiophwrii^ gladiun Guenther, ayn., 530. 

heracheUii Hutton, syn., 586. 

indicus Cuvier, ayn., 536. 

Hoe, To, a kohe tiaiiing-ehannol (Rang! Hiroa), 
618. 

Hoehnel, — von, Pkoma macrospermat ident. of 
(Curtis), 57. 

Hoopen, E. C. N. van, Hauer iceras and Puzoaia 
(kkrahall), 190. 

Hoheria angtuUifolia Kaoul, P«0 For. (Allan) 41, 
42, 43, 45, 46. 

Halcodiscutt Koaa., uae of name (Marahall), 
158>59. 

bhavani Koas., oharacl. (Marahall), 175. 

buddhaicy>s Koasmai, comp. (Marahall), 

164. 

karapadenMe Koasmal, comp. (Marahall), 

164. 

Hokoetephanus aniarrikus 8tuart Weller, oomp. 
(Marahall), 162. 

Hrdnii* lanntUA Linn., Mayor L. (Allan & D.), 36. 

Peel For. (Allan), 41. 

Horoera, a kehe hahing ground (Rangi Hiroa), 
619. 

houania. See EtUeUa arlKire^cent^, 

Howea, W. G., LepiocariM n. sp. (Myera), 461 note. 
Hudoon, G. V., Ctrmaitdiia na^ie, food and 
hab. (Myera), 494 ; Onrnfontius 
wi -coloured, 509, 

HudaOTi, S., XyttiiM daricorttia on Ruapehu 
glacier (Mycr^j, 480 ; and OnccboorUuM vUtatus^ 
609; Pcntahmui, new up. of, 489. 

Huiroa oil-borc% foasila (Grange), 337. 
hnmuH of forent, life of (Grimmett), 423. 
Hnn«‘rford, H, B., (’-orixidae, food (Myers), 463. 
Hut3liiD8on, J., nae of name Wintera for Drimye 
(Oliver), 3. 

Hutchinsonian beds, range of Volutidae (Mar- 
wick). 268-419. 

Hutton, F, \V., Rhopalimorpha ignotUf ident. 
(Mye»), 605, 

Hyak cMUoni G. M. Thomson, desorip., &c. 
(Chilton), 518; syn., 617, 

grandifomifi Kroeycr, and AttorchesUa 

brivicomis (Chilton), 616. 

Eytdocaras Saccardgi (Speg.) v. Hoehn., with 
on willow (Murray), 69. 
hydiraulio limestone " and ammonite beds 
(Man^), 131. 

Hydriomtna r^ieklora karfnoniea n. aubsp. 
(Clarke), 417. 

Mydroc(AyU ammeam Iiinn., Peel For. (Allan), 

oakdica Linn., Peel For. (Allan), 60. 

moaokgta Font., Pbel For. (Allan), 41. 

HykMa nubatspioa^ in {orest-floor (Grimmett), 
436. 

Hmman^kira 'daidaka var. afptna T. Kirk, Peel 
Fbr. (Allan), 47, 49, 60. , , 

wiwU-uUhdm (A. Cunn.)^ Kemal., Mayor 

, li. (Allan A D,), 36. 

•pp.^Peer 48. 

Peel (Ajjkm), 40, 


BymnophyUum fnvUifidum Swart*, Peel For. 
(Allan), 43. 

peltatum Desv., Peel For. (Allan), 43. 

pidcherrirmm Col, Peel For. (Allan), 43. 

Hymenoptera, in foreat-Eoor (Grimmett), 4^. . 
Hypericum Androaoemum Linn., Peel For. 
(Allan), 41. 

hyphening of words (Andersen), 664 et aeq. 
Hypochaeria radkata Linn., Pwl For. (Allan), 
46. 

HypokpiSf (5har. of (Carse), 80-81. 

MiUefolin m Hook., Peel For. (Allan), 46, 

49. 

punctata (Thunb.) Met., oharac. (Carse), 

82-43. 

•— — ruqosula (Labill.) .7. Smith, charac. (Carse), 
82;43. 

* tenui folia Bernh., forms of ((?art»e), 82-83. 

Hysterangiaceai', new genus (Cunningham), 71. 


ichneumon, in foreai-floor (Grimmett), 436, 437. 
hhneviica lindaayi n. sp. (Philpott), 387. 
lehu Nukunuku. Sec Nukunuku. 

Ihering, von, H.. Macuhpeptum, charact. 
(Marwick), 264. 

imports and ex})ortH of N.Z. (Condliffe), 722. 
inaex-numbt*rs, use of, aa a measure of price- 
changes (Condliffe), 724. 
industrial populn. of N.Z. (Condliffe). 722. 
Inglis, J. K. H., research on essential oils of 
N.Z. plants, 762. 

Jnqumtor anper n. sp., with pJ. (Marwick), 326. 
Inaolentia n. gen. (Finlay), 251. 
intermontane basins of Canterbury (Speight), 
355. 

Iredale T., Liotia aerrata, wrongly called juvenile 
of Angaria (Powell), 592 ; Maculopepbum, 
charact. (Maru^ick), 264. 

Iredahda n. gen. (Finlay), 231. 
iron-hunger, Rotorua County (Aston), 733 ; 
cure for, 737. 

Jsopoda, in foreat-floor (Grimmett), 433. 
latiophorua gladifer Lacepede, syn., 636. 

gladiua (Brousaonet), with pi. (Phillippe), 

636. 

Imropaia glaucua Gill, syn., 630. 
laurua glaucua (Mueller and Henle), with pi. 
(Phillipps), 630. 

Ixatha heroica n. ap. (Philpott), 896. 

toreuwa n. sp. (Clarke), 419. 


Jack, K., leaearoh on electric olu^ge of lain, 
762. 

Jacob, C., Dtmooeraa, claaailn. (Marshall), 182. 
JacobiUa Kilian and lUboul, ohaiact. (Marshall), 
167* 

andaraaoni Kilian and Beboul, with pis. 

(Marshall), 168. 

angukuria n. sp., with pis, (MarshaU), 169. 

miwimiM n. sp., with pis. (Marshall), 169. 

n, sp., pis. (Marshall). 

170 : comp., 178. 

ishawparooefisw n. sp., )wlth pis. (Marshall), 

iva 

— ; Sts also Koaamaikarm* 

Hpkn, ammonite fauna (Marshall), 206. 
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Jatm hugdii Hettw, MmtI methods of oatohing 
(Raimi Hiroa), ; siaes of, 629. 

iMniii Bl.«Bdwards, Maori methods of 

oatohing (Rangi Hiroa), 626 ; sises of, 629. 
Jordamdia wAaidiri (Out. and Val.), food of 
(Phillip), 627 ; sold as hake, 633. 

Jvlidae, in foreit-6oor (Qrimmett), 484. 

Juncus, host of Nyiiut (kfyers), 481. 

effuMu lann., host oi Cfftnodema sp. (Myers), 

486 ; of Dicfyoim caenoaua. 601 ; of Ortkoea 
nigrieepi, 488; of Rhopalimorpha dAscara, 
604 ; of Tapkropdhu puiont, 484. 

lampocarput Bhr., host of Redwidua 

eapaiformia (Mj^), 476. 

JuxaMio, fern-foliage in (Marshall), 210. 

of N.Z., Myidinidae from (Marwick), 304. 


kahawai. See Arripia trutia. 

kakikaka. See Podocarpua dacrydioidea. 

Mai'iwi beds, range of Volutidao (Marwick), 
268-69. 

Kaipara, Cretaceous plants (Edwards), 121-28. 

Kaitaagata, a orayfish-hole (Rangi Hiroa), 628. 

kareao. See Rhipogouum aeandena. 

Karetn basin, geol. (Speight), 366. 

Karston, — , Dijdodia pinea affecting pines 
(Curtis), 66. 

katirimu, an old kehe ; in song (Rangi Hiroa), 
610, 620. 

Kauparara, a kehe fishing • channel (Rangi 
Hiroa), 618. 

Kawhia, Oantunditea from (Marshail), 210. 

kehe. See Hapiodactylua meavdratua. 

KtMia anliqua n. sp., with pi. (Marwick), 312. 

Kiokx, — , Diplodia pinea affecting pines 
(Curtis), 66. 

kiekie. Ite Frewcinetia Bankaii. 

Kilian, W., MaarUee (enuicoaUduaf remarks 
(Mamhall), 177 ; NeomadraaiUa noduloauat 
oharaot., 172 ; Tainuia, remarks on, 186. 

Kilian, W., and Reboul, P., ammonites Seymour 
Is. (Marshall), 198 ; Deamoceraa and Pmoaia, 
olassifn., 181 ; QnnnariUa group, 169 ; 0. 
antorcficas, charaot., 163 ; Jacobiteay oharaot., 
167 ; Madraaiiaa, dharact., 163. 

Kirk, H. B., librarian’s report, 766; Stewart 
Isld., control of animal-me on, 761. 

Kirkaldy, 0. W., Cfrnnatulua naaalia, food 
(Myers), 494 ; Hawaiian and N.Z. floras, 4Jd0 ; 
Hetero^ra, wing-nomenclature, 449 note; 
insect - metamorimosis, 452 - 63 ; Oaekalia 


Kbssmat, F., Acanikocaraa Keumayr, oharaot. 
(Marshall), 167 ; Ikamooaraa, olassifn., 181 ; 
Chndryearaa, oharaot., 141 ; Hmtmceraa and 
PutoaiOy 190 ; PhyUoma forbeaianumt diris. 
of, 137 ; suture-line, development, 138. 
Koaamatieeraa de Gross., use of name (MMihall), 
168-69. 

antardicum Stuart Weller, oharaot. (Mar- 
shall), 169. 

var. fiordenakydldi, comp. (Marshall), 

162. 

bhavani Kossmat, oomp. (Marshall), 178. 

cumaheiWQenae (? Whiteaves) Kilian and 

Reboul, oou. (Bfarshall), 130. 

gemrnoHm Hum, olassifn. (Marshall), 189. 

Unuic4)8Uahm Marshall, oomp. (Marshall), 

177, 178 ; occ., 130. 

zdandieum Marshall, comp. (Marshall), 

161 ; ooc., ISO. 

(Oroaaouvritea) gemmaium Huppe, occ. 

(Marshall), 130. 

(Ounnaritaa) aniardicum Kilian and 

Reboul, comp. (Marshall), 162. 

antardicum var. infaium Kilian and 

Reboul, comp. (Bfarshall), 160. 

aff. bhavaniforme Kilian and Reboul, 

ooc. (Bfarshall), 130. 

(JacobUea) anderaaoni Kilian and Reboul, 

oomp. (Bfarshall), 168. 

(Madraaitea) aemUianum Stol., ooc. (Mar- 
shall). 130. 

bhavani Stol., ooc. (Marshall), 130. 

var. denaicoatatufn Kilian and 

Reboul, oomp. (Marshall), 176. 177, 178, 179. 

mcKayi Heotor, ooc. (Bfanball), 130. 

Kowhae-tu, a kehe fishing • channel (J^ngi 
Hiroa), 618. 

Kraeusel, R., Arauoaritaa marahatti, similar 
forma (Kdwards)» 120. 

Kuehneola tUbida Magnus (Cunningham), 76. 

Vredinis (Link.) Arth., syn., 76. 

kupenga, technique of netting (ta kupenga),. 
(Rangi Hiroa), 690. 


LaevUUorina ireddUi n. sp., with pi (Brookes),. 
689. 

Laganophom pdiMa Hook, f., Peel For. 
(Allan), 44, 60. 

LagochUua Ugnariua, in forest-floor (Qrimmett), 
486. ■ 


griaea, ml 489 ; food, 490 ; distrib., 490. 
.ATtfckinite/lmth, genus estabd. (Marshall), 188. 
- — darwim Spain, oomp. (Bfarshall), 183; 

japonieua Spath., oomp. (Bfarsh^), 183. 

Kiebalin, H.>. Onomonaot h udoaf gh and Maraaania 
inglatiaia, tekMooAip (Ifamy), 66. 

Kiotc, 0** cMIkC 764. 

iopostai R. Br., Mayor Is. (Allan A D.), 

kohekohe. WlMwyftim apedabik. 
kokopu, name^^nraed to vaxious species of fish 
(Rangi 

konini. See PniMm aapcodkakt. 

Korouanui, a kehe fishing • channel (Raoii 
Hiroa). 618, ^ 


Lamna glauca Guenther, syn., 530. 

apaXlanzanii Day, syn., 630, 

Lamy, .Dr., PakUoida Jmmiwso, ident. (Oliver),. 
669. 

landed value of goods in N.Z. (CoadUffe), 728. 
landiilg-iiet, Maori (Rangi Hirowl III* 

Idmn marina, in forest-floor (^toipiMt), 426.' 
tdfff nr ia Conrad, oha^. (B|(^ipg , 

— eorrugaia (Hflttpa^ syn„ . ' 

,|e6sf (Hutton), geuKi^ poiti^ (MacwlBk), 

276 . 

porf^Soter, bppeni Rpinomdon 
HO; ifA,, 288. 

pdh mmig n. sp,, with pi. 
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Latimu (PtrieUima) neoziktnkua (Suter), with 
pl(A^n),84L 

(nOHiapeiB eiliarii (Forster), food of (PhilUpps), 
526 ; brought from Hawaiki (Bang! Hiroa), 
633. 

Laurand, — , metre and quantity (Broadhead). 
716. 

Lmnder, food of Ckelidonichihys kumu (£%il- 
Uppa), 527. 

Lma semUerUt ooo. (Marwiok), 309. 

Lee’s Valley, geology (Speight), 355. 

L^indiwn oUraceitm Forst. f. var.. Mayor Is. 
(Allan A D.), 35. 

Lepidoptora, new species (Clarke), 417. 

L^^tdoirigh braehffop^erat food of (PhilHppa), 
527. 

Leptoeoris fSerineihaJ, new species found 
(layers), 451 note. 

L^iiocroca cuphaUig (Meyr.), to. (Philpott), 895. 

seAolaea (Meyr,), with correct name 

(Philpott), 393. 

tfoeua n. sp., with figs. (Philpott), 393. 

variabilui n. sp., with figs. (Philpott), .394. 

Lepimpa simpkx n. sp., with pi. (l/taiwick), 331. 

Ltptopteris hytneniophpiloidejt Prral, Peel For. 
(Allan), 44. 

Li^oipermum, leaves used as tea (Andersen), 
661. 

•— erieoideB A. Bioh., Mayor Is. (Allan A D.), 
36. 

Peel For. (Allan). 43, 44, 46, 46, 49, 

50, 51. 

— perfamtum Forst. syn., 6. 

— ^ Bcoparium Forst., host of Bonina (Myers), 
471. 

Mayor Is. (Allan A D.), 36. 

— . Peel For. (Allan), 44, 49, 50. 

— Bonnds-Nelson Botan Dist. (Ckn. A 

Allan), 20. 

rods used in netting (Bangi Hiroa), 

599, 

LtpioBpkaeria StUicintarum (Pass.) Sacc., on 
willow (Murray). 68. 

Trameii F. v. Muell., distrib. (Carse), 


Lincoln, artesian wells, 369. 
ling. See Qtnwtmu blaeod$i, 
linguistics, N.Z. plant*names (Andersen), 659. 
Linum sp., host of Ny»iu$ IwiitUjni (Myers), 479. 
LioUna Uryphentnaia n. sp., with figs (Powell), 
692. 

Lwonoba palyvincia Finlay, type of Nohdira 
(Finlay), 227. 

L%ih<dMimorpha^ in forest-floor (Grimmett), 484. 
LitBoea oaUcaris (Sol.) Benth. et Hook., Mayor 
Is. (Allan A D.). 35. 

Lobdia anctpB L., Mayor Is. (Allan A D.), 36. 
helium permne L., host of Dieiyotm eaenoBUB 
(Myers), 501 ; of StenotUB binoMua, 471. 

Mayor Is. (Allan A D.), 36. 

Lomaria eapensis (Blechnum capenBia), beoomes 
B. procmim (Andersen), 671 ; syn. 82. 

prourat syn., 82. 

Lomas. E. K., research on intelligence of school- 
children, 7^. 

Lomia limaUi n. sp., with pt. (Marwiok). 316. 
Lata rhaciua Bichardson, syn.. 632. 

LoteUa rhadnuB (Forster), with pi. (Phillipps), 
532. 

Lotin Point, a maomao fishing-ground (Bangi 
Hiroa), 633. 

LoUiat iu key (Oliver), 549. 
hotuB arhereuB Forst., syn., 6. 

LoveUom Iredale. genus of Iredale (Finlay), 254. 
lucerne. See Medkago sativa. 

Lueinida concinna (Hutton), ooc., 353. 

dUpar (Hutt.), oct., 334. 

UrangienaiB n. sp., with pi. (Marwick), 830. 

Lutraria Bolida Hutt., ooo., 353. 

Luzula campeBtris DC., Peel For. (Allan), 50. 
Lyeopodium BiUardkri Spring., Peel For. 
(Allan). 43, 51. 

foBtigiatum R. Br., Peel For. (Allan), 47, 

49, 60, 51. 

BcarioBum Forst., Peel For, (Allan), 49, 60. 

vdubik Forst. f., Peel For. (Allan), 41. 43, 

61 . 

Mayor Is. (Allan A D.), 35. 

hycoBa umbrata Koch., ii^forest-floor (Grimmett) 
435. 


Lewsapagen foBciculatum (Forst. f.) A. Bich., LyciocariB camptdria (Fabr.), an introd. species 
Mayor Is. (Allan A D.), 36. (Myers), 455 ; life-hist., 472-73. 

host of Tairgwtim Btali (Myers), 483. Lygaeidae, numerous in species (Myers), 451, 

— r**' Froseri A. Cuniu. Peel For. (Allan), 49, 50. 477. 

A. Cunn., Mayor Is. (Allan A D.), 36. Lyria Gray, oharact. (Marwiok), 263, 271. 

ftmnoBa Wall, Pef.l For, (Allan), tdandiea Finlay, witli pi. (Maruiok), 271 : 

46* ^rai^K^* ^8- 

Atoidnwr Bidtem Hook, f., Peel For. (Allan), See also Valuta (^ria), 

44)1 hytoceroB fimbrkUum Koss., oharact. (Marshall), 

1% ppsaiUe 9ri|^ (Chapman), 1 12. 147. 

Sew., ooc. (Marihall), 211 note. iudra Forbes, comp. (Marshall), 152. 

— — ipwitfi^, oeo. (Marwiok), 309. bay$i Forbes, oomp. (Marshall), 189. 

i w iii Nr n. ^., with pi. (Marwick), 829. miu von Hauer, comp. (Marshall), 142. 

— — (Inttpldht) Mtoi Bom, ooc., 353. Booya Forbes, oomp. (Marshall), 144. 

tdmtiOa pifd n: |p., with pi. (Marwick), 311 varagurenBe var. pqtagonicum l^uloke, 

... food of Duc^yfo- oomp, ^TBhall),E. 142; 

(PWIljipps), 525. twmna Forbes, oomp. (Marshal(), 147. 

ijmmhi), not a N.Z. shell (CkmdryoBraB) mulUpkxum Koss., oomp. 

I'fOa.AAl. (Marshall), 142. 

8 . (Ato), 845. odianH Koss., oomp. (Marshall), 147, 

ift. tp;, with pi. (Allan), 846. polUi$8imum Koss., oomp. (Mandiall), 

titon, dietrlb. (Allan), 845. 145. 

(Allan), 845. mieya Forbes, oomp. (Marshall), 144. 
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Ljftoceras ( Qmudfffctras) vafogurenae, comp 

(Mftwhall), 142. ' 

Forbes, comp. (Marshall), 147. 

— v^rtebraium. Koss., comp. (Marshall), 

(PaevdophyUites) indra Forbes, comp. 

(Marshall), 162. ^ 

(Tetrigonites ) cola Forbes, comp. (Mar- 

shall), 150. ^ ^ 

epigonum Koss., comp. (Marshall), 

icingianum var. involutiar Paulcke, 

comp. (Marshall), 161. 


Mitcandrelbifi diveri n. sp., with pi. (Mcstayer). 
5K6. 

McAtec, — . forest-floor fauna' (Grimmett), 439. 
McCulloch, A. R,, ident. of Qymrudhorax ramoaua 
(Griffin). 640. 

McKay, A., ammonite occ. (Marshall), 131. 

Waipawa aeries, inaccurate descripn. 

(Thomson), 349 ; Waipukurau dist., ob- 
servns, 347. 

Maci^phoma Salicaria (Sacc.) Berl. & Vogl., 
with fig., on willow (Murray), flO. 

Saliris Dcarn. & ^rth., with pi. and fig., 

on willow (Murray), 62. 

Macropiper ej^xdaum (Forst. f.) Miq. var. major 
Cheesem., Mayor Is. (Allan & P.), 36. 
MccropaaliH, in forest-floor (Grimmett), 436. 
Macruronus nwm-zelandiae. (Hector), food of 
Jordanidia adawhi (Phillipps), 627 ; of 
ThyraiUa niun, 628. 

Mac4ra diacora (Gray), occ. 334. 

ordimria E. A. Smith, occ., 334, 336. 

acalpdlum Iteeve, food of Latridopaia 

cMiarU (Phillipps), 626. 

Maculopeplum Dali, charact. (Marwick), 263-64. 

degarUiaaimwn (Suter), syn., 280. 

Madraaitea bhavani Forbes, occ. (Marshall), 130. 

hvMhaicum Kossmat, occ. (Marshall), 164. 

Jortior n. sp., wijh pis. (Marshall), 166. 

haumurienaia Hector, occ. (Marshall), 130 

mooravuUoorenaia Stol., occ, (Marshall), 164. 

multicoataiua n. sp., with pis. (Marshall), 

164. 

regularia n. sp., with nls. (Marshall), 166 

aulcaiw n. sp., with pis. (Marshall), 164. 

See also Koaamaikaraa (Madraaiimf. 

Madrid, Heal Sociedad Espanola de Historia 
Naturel, added to ezch. list, 748. 
maeCoyi, misspelling for mKayi, KoaanuUiceraa 
(Marahall), 130. 

MagiuUica tUtior n. sp., with pi. (Finlay), 228. 

difdanenaii n. sp. (Finlay), 220. 

redilatera n. m. (Binlay), 229. 

IVIapus, P., name Maraaonina (Murray), 69. 
Maharakeko beds, origin of name (lliomton), 363. 
clays, part of Waipukurau series (Thom- 
son), 360. 

Makaretu clays, part of Waipukurau series 
(Thomson), 360, 362. 
mako. See lawrua glaueua, 
makomako. See AriahkUa racmoaa. 

Malcolm, J., research on food values of 
Qsli, 762 { on N.Z. plant products, 76^. 


i/^«a amtnli, Quoy & Gaimani. food of 
Dae^^gnu macroptenu (Phillipp*), m. 

( Mxno^ajUiia) tenara n. sp., with pi. 
(Marwick), 328. ^ 

n. sp. (Clarke). 421. 

Malvern Hills, geol. Cordy’s Flat (Jobbems). 214 
mngawhio Lake, geol. (Grange), 3.33. 

Mangilia pakoatata Sut-er, type of StiUa iFin- 
lay). 264. ' 

—^taranakienaia n. sp., with pi. (Marwick). 

ManUUum inronspkuum n. sp., with pi. (Mar- 
wick), 311. 

manuka, and name tea-tree (Andersen), 661 . 
manuka. Sue Lepioapertnum acoparium. 

Manuka Range, Cordy a Fiat, gool. (Jobbenw), 

Manutaunoa, a kehe fisiiing-channel (Rartgi 
Hiroa). 618. ' ' ^ 

naomao. See Urorpia violaceua, 

Maori names of plants (Andersen), 670, 677. 

netting (Rangi Hiroa), 697. 

Maoridrilua in forcst-Ooor (Grimmett), 433 
Mdoritea n. gen., cliaract. (Marshall), 173. ’ 

denakaataiua Kihan and Reboui, with nls. 

(Marsliall), 178. 

auturalia n. sp.. with pis. (Marshall). 179 : 

comp., 178. 

■•—^tenukoatatua Marshall, with pis. (Marshall), 

maps and sketches, geological—- 
Cordy’s Flat. Malvern Hills (.Tobl)ems), 216. 
Lorae westd. to rly. crossing (Marwick), 807. 
showing ammonite localities (Marshall), 

Rakaia Gorge district (Cox.), 92, 08. 

Upper Ashley and Upiw Waipara valleys 
(Thomson), 366. * ^ 

Waitotara Valley, N. & 8. of I^amatapouri 
(Orange), 332. 

MaraUia fraxinea Smith, Mayor Is. (Allan ft D.), 

35. * * 

Marcia, Charteris Bay (Speight), 362. 

aukata (Hutt.), occ., 334. 

Margareta dominka F. B. W., with pi., life-hist. 
(Myers), 484. 

Marginella whitadijfenaia n. sp., with pi. (Mar- 
wick), 324. 

m^ne organisms, dispersal on pebbles (Chihon), 

Mariacua uatuialua (A. Rich.) C. B, Clarke. 

Mayorls.(AUan&D.),36. 
marram -grass. See AntmophiUtaranaria, 

Marsden, E., research on seismologioal pheno- 
mena, 762. 

Marshall, P., Cretaceous plants from Kalpant 
(Edwards), 121. 

— Cymbuda of Pakaurangi axp not Volutes 
(Marwick), 264. 

report of Tongariro Nat. Park Board, 758. 

Maraaonia Fisoh., not Karst-., changed to Mara^ 
aonina (Murray), 69. 

— and Gnomonia, relation between (Murvay), 

66 . 

jvglandia, relation to (hemoni^ igpboiipt 
(Murray), 66. ^ 

— niyiam (EU. k Ev ) P. fiom 

M. MtMMofafHamqr), <1. 
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Mmrwmia rubiginoM (Ell. & Ev.) P. Magn., diff. 
from M. ealicicola (Murray), 61. 

aalicieoUt (fires.) P. Magn., with pi. and 

figs., on willow (Murray), 68. 

Ma^iok, J., Charteris Bav sandstone (Speight), 
362. 

Mataahu, a kehe iuhing^ground (Rangi Hiroa), 
618. 

Mataikaro, famous kehiu'eef (Hang! Hiroa), 610, 
620. 

mata torea, extra meshes in netting (Rangi 
Hiroa), 608. 

Mania n. gen. (Marwick), 26.*), 27 1 ; in olassifn., 
270. 

angusla (Suter), with pi. (Marwiok), 272 
in synopsis, 271 ; range, 268. 

oiconita (Suter), with pi. (Marwick), 272 

in synopsis. 271 ; range. 268. 

curvinpina n. sp., aith pi. (Marwick), 273 

in synopsis, 271 ; range, 268. 

kuttoni (Suter), with pi. (Maraick), 273 

in synopsis, 271 ; juvenile form, fig., 263 
range, 268. 

— iHsiguM n. sp., with pi. (Marwick), 274 
in synopsis, 271 ; range, 268. 

maoriana (Suter), with pi. (Marwick), 273 

in synopsis, 271 : ontogeny, with fig., 263 
range, 268. 

paeiidoraridpina (Suter), (Marwick), 274. 

Mawhsi, Te, a kehe fishing^gruund (Rangi Hiroa), 
617. 

Mayor laid, y^tation (Allan & Dalrymple), 
34 -^ 6 . 

Mecodenia clarkeA n. sp. (Brookes). 442. 

exitioaiu n. sp. (Brookes), 441. 

Medicago dotiva L., host of Dkiyoina catiu}snti 
(Myers), 601 ; of Syaiua kuttoni, 479 ; of 
Heinviolua capaiformis, 475. 

Megaioeeroea reuteriana F. B. W., lifa-hiatorv 
(Myers), 470. 

Megatherium, size (Chapman), 118. 

Moinzer, 0. E., sand in artesian wells (Speight), 
368. 

MtlgUnca perforata Forst. syn., 6. 

MeiampedUa cmerUata (Fabr.), food of Certna- 
iuhe fiaeaUe (Myers), 493. 

Mdanopeie wailantenaia n. sp., writh pi. (Mar- 
wink), 817. 

Mdokma bucMnani (Hutton), occ., 353. 

~~ mnganuiensis (Hutton), ooc., 363. 

— - (Sjiendrilla) laevis (Hutton), occ., 363. 
MeUcipe eimpUx A. Cunn., Peel. For. (Allan), 
41,46,49. 

Meiieytue kmcsoktftfs Hook, f., Peel For. (Allan), 
41. 

mkratUhua Hook, f.. Peel For. (Allan), 40. 

famifioma Forst., Peel For. (Allan), 41, 

43, 46. 46. 

j Mayor Is. (Allan k D.), 86. 

amiiraU Sol., Mayor Is. 

(AUan ^ D.), 86. 

^ Mestayer, M., mrpen. of Hutton grant, 763. 

cbwara F. B. W., in forest-floor 

(Qnmmetth 484. 

— — — Ine-Ust, (Myers), 481. 

Mekigllfmmat in loiest-floor (Qrinuaett), 436. 
M ekm m tm, n. gen. (Marwiok), 286; 'olassifn., 
270, 


Metamelon clifdenenaie (Finlay), with pi. (Mar- 
wick), 286 ; in synopsis, 286 ; range, 268. 

inermis (Finlay), with pi. (Marwiok), 286 ^ 

in synopsis, 286 ; range, 268. 

marehaUi n. sp., with fig. (Marwick), 286 ; 

in synopsis, 286 ; range, 268. 

minima n. sp., with pi, (Marwiok), 287 ; 

in synopsis, 286 ; range, 268> 

reverta (Finlay), with pi. (Marwick), 286; 

in synopsis, 286 ; range, 268. 
metamorphosis of insects (Myers), 462-63. 
Metaephaera orthoapora Sacc., on willow' (Mur- 
ray). 68. 
meteorology — 

climate of Canterbury (Allan), 47. 
rainfall. Peel Forest (Allan), .38. 
rainfall and evaporation at Lincoln, 1916-2.3 
(Hilgondorf), 378. 

metre and rhythm (firoadhead), 716. 

Mriroaideroa hyprrici folia A. Cunn.. Peel For. 
(Allan), 41. 

lucida A. Rich., Peel For. (Allan), 43, 44, 

45, 60. 

perforata (Forst.) A Rich, supersedes M, 

acandena Sol. ex Gaertn. (Ckn. A Allan), 27 ; 
(Oliver), 6. 

acandena Sol., host of Cermatulua naadlia 

(Myers), 493 ; of Nyaius clavicomia, 480. 

Bupersederl by M, perforata (Forst.) 

A. Rich. (Ckn. & Allan), 27 ; syn., 6. 

tomentosn A. Rich., Mayor Is. (Allan & D.), 

36. 

Micrococcuam pre-Cambrian age (Chapman), 117» 
Microlaena avenacea Hook, f., Peel l*'or. (Allan), 
40, 42. 

Cvlenaoi (Hook, f.) Petrie, Peel For. 

(Allan). 50. 

Microtia unifolia Reichonl)ach, Peel For. (Allan), 
60. 

MiUfta neoeelanica Hutt., occ., ,333. 

Milton, .1., view of creation (Chapman), 113. 
Mineral Bolt, Nelson, botany (Ckn. & Allan), 20. 
mineral water of spring near mouth of Sexton 
Creek (Grange), 335-36. 

MinormaUetia. See Mallelia (Minormalletia), 
Miomelon Dali, ohnraot. (Marwick), 266. 

beniiens n. sp., with pi. (Finlay), 260 ; iqm., 

283. 

difdenenaia n. sp., with pi. (Finlay), 246 ; 

syn., 286. 

carrugata (Hutton), syn.. 299. 

inermia n. sp. (Finlay), 247 ; syn., 285. 

reverta n. sp. (Finlay), 247 ; syn., 286. 

See also Cymbidla (Miomelon). 

Miridae, numerous in species (Myers), 451 ; 
details, 469. 

Misery, Mount, Cordy’s Flat, geol. (Jobbems), 
218. 

miaaionaty -plant, origin of nam^ (Andersen), 668. 
Missouri, University of, added to exoh. list, 748. 
mites, in forest-floor (Grimmett), 436. 

Miira inconapicua, ooc. (Marwiok), 308 ; lyn., 
841. 

Mitromorpha Carpenter, genus of Iredale (Un- 
lay), 254. 

eaipeditiofua Oliver, type of Apaturrie 

Iredale (S^nlay), 254. 
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MUwmwrpka JUom Curp., type of Miinmorpha 
Iredale (FinUty), 254. 

MadiohUt ooo., 8M. 

au^raUt (Gray), ooc., 852. 

Moeez, — , OnomoiiM aolicina on willow (Mnnay), 
66. 

Moliakatino bedi, in gronping (Grange). 334. 
Mokau bede, lang^ of Volutidae (Marwick), 
263-69. 


in grouping (Grange;, 334. 

moki. See Lairidopeu cUiaria. 

MoUiuoa, in foreet-floor (Grimmett), 486, 437. 

N.Z., new epeoiee (Brookee), 568. 

new epeoiee (Powell), 591. 

No. 3 (Meeta^), 583. 

Monalona ootieimia (Snter), ooc. (Marwick), 309. 
Monodonkk, ooo., 334. 

moiainio rnoonda. Waimaiino Plains (Park), 382. 
Morant’e Island, prob. not an ammonite loc. 
(Mamhall), 132. 

Mortoniceraa sovkmi Bally, charact. (Marshall), 
186. 

mosquito, food of Gorixids (Myers), 464. 

Motu River, famous for kahawai (Rangi Hiroa), 
622. 


Motn-kiore, a maomao bshing-ground (Rangi 
Hiroa), 633. 

MoMara, fossils (Marshall), 211 note. 

mould of forest-floor, life of (Grimmett), 423. 

Muehienbeckiaf host of MeUtgerra ohtcwa 
(Myers), 481. 

Mutfolia (Font, f.) Meissn., host of Crnna- 

ivlua naaalia (Myen), 493 ; of Jlomna scoiU, 
470. 

Peel For, (iUlan), 46. 

oompUxa (A. Gunn.) Meissn., Peel For. 

(Allan), 46, 49. 

Mayor Is. (Allan & D.), 35. 

ds6tfi# n, nov. (Petrie), 10. 

Mundy, R., XeftopAgsea cascvs, habitat (Myers), 
468. 


Munida gregaria, food of cod (Bfaloofan), 047. 
Muraana kruUii Hector, syn., 539. 

— jmmna Richardson, syn., 539. 

Mmrex Mtandkua Q« A G., occ«, 353. 
mutton-bird*oil, analysis (Malcolm), 650. 
Myaliiiklaefrom Jnraseic of Ni^ (Marwick), 804. 
WoetoBoa in forest-floor (Grimmett), 429. 
l^ess, J. Q., Hystirangiaoeae, new genus (Oun- 
• nittidbam). 71* 

Jfycdo^ 000., 334. 

etriala (Q. A G.), ooc., 353. 

Mwpomm hium Forst. f.. Mayor Is. (Allan 

l^.),»6, 

Iffosoris Cokmoi (T. Kiik} Ckn. et Allan 
comb. nor. soperaedes M, decora T. Kirk ez 
Caisesem. (Oku. A Allaii)^28. 

dscofs T. Kkfk ax Chssaam. soparsedsd by 
M. ColsNiiri (Om A AltaX ilfl. 

Mmim Lshm., Bml For. (Allan), 43. 

Memm CteMm., in Bomida-Wairaii 
Botan. 0Mt. (Codmyaa A Allan), 19. 
Mpoemte of N. and 8. AttaviDa (OUrerj, 4. 

a p e Mn e Gay (OlhrarX 4. 

o rf sis t i i # (not Bsntk) MoqL 1, 4* 

i kwais-ssfa i klfa i ep, no?, .^vark 4. 

myifapods and IsaAawald ( Grim me tt ^ 429. 


MyrUtea (Eviopia) paptUikientie n. sp., with pi. 
(Marwick), 330. 

Myrlua oboordakt Hook, f., Peel For. (Allan), 49. 

peduncukUa Hook, f., Peel For. (Allan), 

40,43. 

Mysidaoea, N.Z. species (Chilton), 521. 

3eyiil%u, 000., 334. 

huUtmi Cossm., ooo. (Marwick), 309. 

Myzaphia a5ieiitia (Walk.), eaten by Lyctocorie 
eamputria (Myers), 479. 


Nabidae, less than eight species (Myers), 451 ; 
details, 475. 

Nabididae, correct form of Nabidae (Myen), 476. 
Eabis amndtrai Hutt., syn., 475. 

Naccula Iredale, in key (Oliver), 549 ; ohataot., 
566. 

punctata (Q. A G.), (OUver), 566. 

NacaUa eamikarua (Reeve), tyn., 570. 

ctmpraaaa Veroo, syn., 586. 

crebeairiata Verco, syn., 564. 

parm Angas, syn., 566. 

sioicMie Verco, syn., 564. 

names of N.Z. plants (Andersen), 659 ; awkward 
names, 673 ; pronunciation aoodg. to deriva- 
tion, 673. 

Naaaa cinyuhta Hutton, type of Zepkoa (Finlay), 
239. 

Naaaieola^ section of Auatrofuaua^ wh. see 
(Finlay), 233. 

Natica auatralia Hutton, ooc., 353. 

National Research Council, 760, 752. 
Navomorpha philpoUi n. sp. (Brookes), 446. 
Nedler’s Point, ammonites (Manhall), 181-32. 
Naidea wak^eldi F. B. W., oco. (Myen), 486. 
Neididae, only one species (Myers), 451. 

Neilo aptamoam n. sp., with pi. (Finlay), 255. 

aubtaevia n. sp., with pi. (ICarwiok), 329. 

waUqraenaia n. sp., with (Marwick), 329. 

Nematolmichionflexipaa Ortmann, ooo. (OhlHon), 
520. 

Namatoadia mkropa G. 0. San, ooc. (Obiltoii}^ 
520. 

Namocardium amitaetwn n. sp. (Marwick), 312 ; 
ooc., 308. 

Naocola, seAion of Auairofuauat wh. see (Finlay), 
238. f 

Naodrilu^'in forest-floor (Qrimmettk 433. 
Naomadraaitea nodvJoaua n. sp., with pis. (Mar- 
shall), 171. 

Neothyria in Tukituki sands (Thomson), 350. 
Narkra depraaaa Banks A Soland., Peel For. 
(Allan), 50. 

dkihondra^oUa Hook, f., Peel For. (AUsii), 

40. 

nets, Maori fishing-, varieties (Ra^i Hiroa), 612. 
netting, Maori (Rang! Hiroa), 597. 

New O^onia, plant velarionships with KX 
(Oliver), 8. 

new native plants (Petrie), 6. 

N.Z. Institute-G- 
astronomy and seismology, advisory botr^ 
764. 

Aust. Assoc. Adv. 8c., remsantatioa* T91. 
bathxilMtiio corny of NX seas, 
w pfw fHow, 750. 
bulletins pabliihed, 748. 
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N*2I* fitiHiwtft cmih'mitrf 
Cuter BMiuest^ oommittee net up to ditouH 
tiermtr 740 tS tnvettment of fundn, 760. 
ofttftlogiie of fisbei, 764. 
oattl|ogue of noieutific journals, 760. 
4aptli*iliidarsi ioiuc, for batbymetrio survey 
of N«Z. MM, 754. 

Dominion Minaium and Art Gallery, subaidy 
for new building, 750 ; idacing under 
Board of Trustees, 764. 
exchange list, additions. 1026^ 748. 
fellows elect^ 1926, 76.7 ; fellows of 1924 
gazetted, 749. 

ftnaneaa, proposals regarding, 750. 

«K>logioal and vuloanologioal resoaroh, 754. 
Great Barrier Reef Oommittee report, 7«78. 
Heotor award 1928, 748 ; 1926, 763. 
honoxmiy member, election, 764. 
incorporated societies' reports, 1924, 748, 749. 
libra^ committee's rei)ort, 765. 
iiational Research (Council, 760, 752. 
notices of motion negHtivfd. 764. 
officers and committees elected, 1926, 765. 
Pacific islds., scientifio visit, 752. 

Pan-Pacific Conference, holding Auckland, 
764, 

Pan-Pacific Food Congress, report, 754. 
proofings, 1025, 747. 

publications : del^ in publishing 1'rans., 
748; price of Trans., 756: storage of 
Trans., 740 ; p. committee’s report, 756. 
research giants, re-establishment oif vot<e, 
766: iMiministration of, 759; report of 
committee, 760. 

Bpience Congress, 1926. 764. 

standing oommittee, report, 1924, 748 ; 

notioe to be given for meetings, 764. 
Blewart Isld., control of animaK^e, further 
rssfrtcs, Ac., 781, 763. ^ 

Tongarlro Kat. Park, planting heather, 761 : 

report of Board, 763. 

Transactions. Su publioations. 
tgcMurer’a report, 755. 

Nmtra visidmla (Linn.), oco. in K.Z. (Myers), 
4i8i, 498* ' 

lifaiaittapouri, ml. of diet. (Grai^), 331. 
l^garefiwira, a kebe fishing-channel (Rang! Hiroa), 
fil9. 

y gap tnh h a kche fishing-channel (Rangi Hiroa), 

619. 

K^g^lpuasangi, a crayfish - ground (Rangi 

l^olmils^breek, geol, (Speight), 866. 

n* 9 «n* (Finky), 227. 

KtmiujtUB, in Ibieiit-floor (Grimmett), 436. 
^cMfsa % ^ (Finky). 2fil. 
ii^o^ora (Hook, f.) Oent., Peel 

PorjAaii^44,46,47. 

(Hook. I.) Oewt., Sounds -Neleen 
BoIm. IHit. (Okn. A Alkn), 20. 

* Mmmimii (Hook, t) Oerst., Somuk-Nebon 
Botan m4t#n. A ABan), 20. 

i) Oerst, boat of Toipa- 

fffMi 488, 

rr-r- mmAp JMimdH>Nelion Botan. Bist. 
A AteikBO. 

mteet, gumds-rMelicin Botan. 

; ' 't! Whk B' -fijfian), 10. 

^ - fifiMPmAa* ' 


Nc^kopavm Mw<nMdum Seem., Peel FOr^ (Alka), 

X K. simjalsa Seem. (Okn. A Alkn), 

29. 

orhorsnm (Forst. f.) Seem., host of BoNgis 

amyoti (Myers), 497 ; syn., 4. 

Peel For. (Allan). 40. 41, 42, 48, 46. 

46, 51. 

Mayor Is. (Alkn A D.), 86. 

X PitMdopanax crateifalium var. 

unifolioUiium (Ckn. A Allan), 28. 

Cq^ttspf Srom^ Peel For. (Alkn), 43 51. 

kermadteetuia n. sp. (Oliver), 4. 

McIfUyrei sp. nov. (Petrie), 12. 

partmm (T. Kirk) Ckn. » A’. anomiUum X 

simplex, with figs. (Ckn. A Allan), 29. 

simplex Seem., Peel For. (Allan), 43, 44. 

45, 51. 

X N. auamalum (Ckn. A Alkn), 29. 

/Hikiami (Hook, f.) Seem., Mayor Is. 

(Allan A D.), .36. 

NeiAme, in forostfloor (Grimmett), 486. 
^^o^oacmea Iredale, in key (Oliver), 549 ; obaraot.. 
568. 

badia Oliver, type of Thalassacmea (Oliver). 

579. 

corrodenia (May), (Oliver), 581. 

daedala, shell (Olivor), 547. 

I fiammea (not Q. A O.), syn., 578. 

I Jragilis, shell (Oliver), 647. 

ffu^i May (Oliver), 671. 

miarto mmvla Iredale, syn., 661. 

peUerdi (Tenison- Woods), with fig.. (Oliver), 

674. 

piltopsU (Q. A G.). (Oliver), 568. 

ceUanmdes, with pi. (Oliver), 670. 

— stumus (Hombron and Jaoquinot), 

(Oliver). 670. 

snbantarctica n. subsp. (Oliver), 571. 

srojtulim Oliver, tvpe of Sitbacmea (Oliver). 

680 . 

seplifwmis (Q, A G.), (Oliver), 572; 

similar to Brit, shell, 547. 

— scalnilirata (Angas), (Oliver), 678. 

suUri (not Iredale), syn., 663. 

Iredale, syn., 568. 

{Conacmea) alia n. sp,, with pi. (Oliver). 

679. 

comm n. sp., with pi. and fig. 

(Oliver), 678. 

pamdeonoidea (Hnter), (Oliver), 577. 

{Pmfoemea) daedola (Suter), (Oliver), 676. 

kehnsi (Smlfti), with fig. (Oliver), 676. 

Hulmsnanmsm n. sp., with tL 

(Oliver), 676. 

— eubliUs (Suter), (Oliver), 675. 

— — — r-- tarMoeM n. ip., with pi. (OUvsr), 677. 

— (Subsmm) ewp/mima n. sp., with fig. and 
pi. (Oliver), 680. 

(fhdkHeaemea) badia n. sp., with nl. and 

fig. (OUver). 679. 

Notoo^ hktoiy of N. kid and S. ML dk- 
aimilar (ISmiiiaQn)* 864. 

yateme e t kke, Isas ikmn eight epeeks (Myeri), 
461; detaUe.468. 

yetP ld i rfa i k fu gen. (Marwkdc), 270 ; int 
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NetopUjmia kUa n. up., with pi. (Marwiok), 
271 ; rai^e, 268. 

neeopinata (Suter), with pi. (M»rwiok)« 

270 ; range, 268. 

Noiot^ium UtnUosum T. Kirk, Peel For. 
(Allan), 43, 49. 

^oMhlaipi auitrak Hook, f., var. aieUahm T. 
Kirk, in Sounda-Wairan Botan. Diet. (Cock> 
ayne A Allan), 19. 

roiuUUum Hook. f. var. BurMhcuati var. 

nov. (Petrie), 11. 

Novak, J., Pamjni«o 0 ia, oharaot. (ManihaU), 183. 
NtiwakiUt Spath, chara^, (Maral^), 189. 

carezi de Growouvre, genotype (Marshall), 

189. 

deiUiculahi« n. ap., with pis. (Marshall), 189. 

Nwula grangei n. sp., aith pi. (l^rwiok), 327. 

oUimaringaensi9 n. sp., with pi. (Marwick), 

327. 

ruatakienau n. sp., with pi. (Marwick), 327. 

Nuculana beUiUoidea n. sp., with pi. (Allan), ,‘144. 

eUiai n. sp., with pi, (Marwick), 328. 

anairoenaia n. ap., with pi. (Marwick), 328. 

aoienenoidea (Marshall), (Allan), 344. 

Nukumaman beds, range of Volutidae (Marwick), 
268-69. 

stage, in grouping (Orange), 334. 

Nukunuku, lenu, net • commencement (Rangi 
Hiroa), 603. 

Nyciiphaitea auairalia G. 0. San. occ. (Chilton), 
619. 

iVysiww aimpa F. B. W., life-hist. (Myers), 480. 

davicornia (Fabr.), life-hist. (Myers), 479. 

hvJtoni ¥. B. W., life-hist. (Myers), 479. 


Octorhaetua, in forest-floor (Grimmett), 433. 
OdofUrian in forest-floor (Grimmett), 436. 

catveacena n. sp. (Brookes), 446. 

(kchalia conaocialia (Boisd.), life-hist. (Myers), 
489. 

griaea (Burm.), egg (Myers), 489. 

Oenothera ndorata Jaoq., Mayor Is. (Allan A D.), 
36. 

oil in Onairo beds, Taranaki (Grange), 337. 
Okahu, a crayfish-hole (Han^ Hiroa), 628. 
Okttku Range, gMl. (Speight), 360. 

Olaandra. See IHma (OUandra). 

Olearia 4trboreacena Ckn. A R. M. Laing, Peel 
For. (Allan), 43, 44, 61. 

avicanniarfolia Hook, f., Peel For. (Allan), 

42, 43, 46, 47, 49, 61. 

ffttgranUiama Petrie, Peel For. (Allan), 43. 

lineaia Ofcn., Peel For. (Allan), 42. 

nummidari/olia Hook, f.. Peel For. (Allaa)» 

49. 

aerpenHna Ckn. A Allan, Sonnds^Nelson 

Botan. Dist. (Ckn. A Allan), 20. 

virgaUi Hook, f., Bed For. (Allan), 42. 

Oligoohika, in forest-floor (Grimmett), 438, 487, 
Olivelh, ooc., 336. 

— niedbktmea Hutt., oco., 383, 834. 

Oliver, W. R. B., CdUetihUon amphmUt radnla 

(Mestayer), 688 ; MmxrndrsBiM olfeerf, radnla, 
687. 

— report of Great ^ivler Reef Oommlttee, 
763. 


Omataira, a kehe fishing-ground (Rangi Hiroa), 
61 m. 

omens, remrding pointing at shoal of Icahawai 
(Rangi Hiroa), 622 ; dreams and warehou- 
nshing, 626. 

Onairoa beds, in grouping (Grange), 334 ; range 
of, 337 ; oil in, 837. 

Oncacontiaa viUotua Fabr., life-hist., with pi. 

and figs. (Myers), 601, 606. 

Ongley, M., Poverty Bay dist., inter-Notocene 
unconformity (Thomson), 864. 

Onoaandrua paUiiaraia Walker, in forest-floor 
(Grimmett), 4.34. 

OrUhophagua poaticua Erickson, in forest-floor 
(Grimmett), 436. 

Onuatv^ prognaiua n. sp., with pi. (Finlay), 228. 
Ooptrrua Guerin, in forest-floor (Grimmett), 436. 
Opepc, Dactycanthua Taylori at (Hill), 88 
Ophiderea rnaterna (L.), occ. in N.Z. (Philpott), 
388. 

Ophiuaa mdicerU Drury, occ. in N.Z. (Philpott), 

888 . 

opiliones, in forest-floor (Grimmett). 436, 437. 
Opliamnnua undulotifoliua Beauv., Mavor Is. 
(Allan A D.), 35. 

Opu, Te, ammonites at (Marshall), 132. 
orange, poor man^s. See Ciirua grandia. 
orchids, N.Z., Petalochiltia (Rogers), 16. 
Oribatella, in forest-floor (Grimmett), 436. 
Orocrumbua eaeaiua n. sp. (Philpott), 390. 
Orthoea nigricepe Dali, aith pi. and figs., life 
hist. (Myers), 482. 

Orthoptera, in forost-fioor (Grimmett), 434. 
Oniamariu, a crayfish-hole (Rangi Hiroa), 628. 
Oamunditea aucklandictu n. sp., with pis. (Mar- 
shall), 210. 

Dunlopi Dunlop and Gibbs, occ. (Marshall), 

210 . 

Oibbiana Dunlop and Gibbs, ooc. (Marshall), 

210 . 

Oatrea, ooc., 363. 

angaai Sow., ooc., 361, 362, 363. 

ingena Zitt., occ., 338, 334, 352. 

aubdentata, ooc, (Marwick), 308. 

Gtama-rauiri, a kehe fishing-ground (Rangi 
Hiroa), 618. 

Ototaran beds, range of Volutidae (Marwick), 
268-69. 

Ovriaia Macpheraonii Ckn. et Allan sp. nov. 
(Okn. A Allan), 30. 

maerooarpa Hook, f., host of Puoeima 

padatiaama (Cunningham), 77. 

Owania fuaiformia Delia Chiaje, food of Dm^plo- 
pagma macropterua (Phillip), 626 ; of 
dopaia cifsorw, 626. 

OmUia oomieuleUa L. var., Mayor Is. (Allan A 
D.), 86. 

— — • ladaa Hook., Peel For. (Allan), 47. 
Oxford diotionary on hyphening of words 
(Andersen), 669. 

Oxybahoama sp., with pL (Marshall), 166. 
Oxyrkina glaaioa Mueller and Henle, 630* 
oyster-oil, analysis (MaJeolm), 667. 


PadkytMhn n. subgen, (MsrwMI;), 261 f clasiffn., 
270. See WaUiaaia 

Paediyrhamm aeanikoeara n. xp* (MnUgan)^ |22. 
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Paoiflo iild8«» aoieintific viait to, 752. 

M mounu, A but-Feat (Raogi Hiioa), 644. 
Fmiia Hobinik Kuhn, Peel For. (Allan), 48. 

“**''*^ (^’owter), food of (Phillippa), 

Pamup arhomm (not Forat.), Cheeaem. ayn., 4. 
Panikena Kaa, catching of kahawai (lUngi 
Hiroa). 620. 

Panm orbital occ. (Marwick), 300. 

Pan-raoifio Conference, holding at Auckland, 
764. 

Food Oongreaa, report, 754. 

papanoko. See Cheimnrrichthifi forateri, 
papauma. See Chtimarrkhthyn foraieri. 

Paphia (RudUapea), occ. 334. 

|)ara, name appUed to Oakuriaa faacuUua (EUngi 
Hiroa), 640. 

Pwalamyctaa vtUidua^ in forcHt-iloor (Grimmett), 

434. 

PamiopkogaaoiUr glaber Hanaen, ocp . (Chilton), 
521. 

Parapachydiacua Hyatt emend Spath, charaot. 
(Marahall), 187. 

goUeviUenais D’Orb., genotV(K> (Marshall), 

187. 

rogari n. ap., with pis. (Marshall). 188. 

twaenianua Stol., comp. (Marshall), 188. 

wiUekindi Sch., comp. (Marshall), 188. 

Pampuxoaia Novak, characi. (Marshall). 183. 

bnvkoaUUa n. sp., with pis. (Mars^ll), 183. 

gaadatna Forbes, comp. (Marshall), 183. 

ordinariu n. sp., with pis. (Marshall), 184. 

Pararaki, a kehe (ishing-ohannel (Kangi Hiroa), 
610. 


Paraayrinx fiiUayi n. sp., with pi. (Allan), 344. 
Parin^ore, a hshi^-ground mentioned in old 
saying (^ngi Hiroa), 645. 

PufoteMia aylvicola, in forest-floor (Grimmett), 
427, 433. 

^rot-fish, banded. See PafiMabrua pittenaia. 
Paraonaia oapauhria H. Hr., Peel For. (Allan), 
40. 

- kakewhyUa A. Ounn., host of ArocatiM 
rwiHoua (Myers), 455, 478. 

Peel For, (Allan), 41. 

Pwrva»mga Iredale, oharact. (Oliver), 575, See 
also .ATokwemea (Parvacmaa). 

ittibfoia maUUa Iredale, syn., 563. 

P ai j m liitii acmbietdaiutn L., Mayor Is. (Allan A 
I).), 85. 

Pcua^Hom adaUia Sims, infected by Euryatylua 
auHrdlia (Myers), 472. 

S -viae. Sea Ptuaifiora aduUa. 

tiia, ammonite fauna (Marshall), 206. 
aUkotkUa Angas, 551. 

Mnoeroto Veroo, syn., 564. 

— eaUmua Crosse and Fischer, syn., 567. 
*— eampbdUi Filhol, syn., 567. 
eanMorui Reeve, s^., 570. 

eoaUUn (not Sowerby), syn., 551. 

— ‘ fngSU$ Ohemnita, syn., 582. 

* tnceiMMeiMi Gray, syn., 565. 
iimpia Menke, syn., 500. 
jaekiaiUimia Reeve, syn., 561 . 

Itmx Reeve, syn., 5M. 

Angas, syn., 556. 

<— mitdd lUeve, iym» 560, 

fvMfriiiosa Hutton, syn., 565, 
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PaUUa aaccharina Linn4, type of CkXUmUim 
(Oliver), 564 ; syn., 556. 

aclandri Colenso, igm., 582. 

aURa Lesson, syn., 555. 

aUUatfcrmia Bieve var, nigroaftlcaia Reeve, 

syn., 550. 

aiaUaria Bolten, i^n., 656. 

ahimua H. & J., syn., 670. 

uimM-almae Leeson, syn., 682. 

Patalloida Quoy A Gaimatd, ohi^t. and in key 
(Oliver), 649. 

altkoakUa (Angas), shell (Oliver), 647, 548, 

550. 

anUlia Iredale (Oliver), 651. 

arUaretka H. A J., syn., 670. 

calamua (C. A F.), syn., 667. 

conoidea Q. A G., syn.. 560. 

corroderUa May, syn., 681. 

corlicata (Oliver), 55i*^. 

coraUina n. subsp. (Oliver), 652. 

paaitdocorticaki (Iredale), (Oliver), 564. 

— dongota Q. A G., a doubtful species (Oliver), 
673. 

flammm (Q. A G.). syn., 558, 

fragilia (Chemnitz), syn., 582. 

hamiltonenaia Chapman A Gabriel (Oliver), 

654. 

mixta (Reeve), syn., 660. 

muUiradialia Chap. A Gabr., syn.. 668. 

nigroatUcata (Reeve), (Oliver), 660. 

— -- patdlavecta (Veroo), syn., 560. 

pileopais Q. A G., type of Notoacmea 

(Oliver), 668 ; syn., 669. 

punctata Q. A G., type of Naccula (Oliver), 

566 ; syn.. 566. 

rugoaa Q. A G. (Oliver). 560. 

aaerharina (Linn6), syn., 55.5. 

aepHformia Q. A G., syn., 572. 

— ateUaria (Q. A G.), syn., 666. 

submarmorata (Pilsbry), syn., 668. 

— aubundulata (Angas), syn., 673. 

(Calliaellina) latiatrigata (Angas), with fig, 

(Oliver), 560. 

Mubmarmomta (Pilsbry), (Oliver), 

658. 

aaccharina (Linn6), (Oliver), 654-65. 

fltUa (Lesson), (Oliver). 565. 

Patelloididao, dasaifn. (Oliver), 547. 
pear-slug. See Eriocampoidea lamaeina. 
pebbles, disporsal by marine organisms (Chilton), 
523. 

Pecopkria grandia Hector, ooc. (Marshall), 210. 
Peeten erawfordi Hutt., ooo., 333. 

triphaoH Zitt., occ., 383, 334, 352. 

PedRopharua Stefiahny in forest-fioor (Grimmett), 
435. 

Peel Forest, rainfall (Allan), 88; vegetation, 
87-51. 

PeUaea rotundifolia Hook., Peel For. (Allan), 45, 
49. 

Pelorldiidae, only one species (Myers), 451 ; 
details, 465. 

Pennaadia oorymboaa Font., Peel For. (Allan), 
40,41,42, 

Pennell, F. W., restoration of species Hebe 
(Oku. A Allan), 24. 

PenUtdionira pumUa R. Br., Peel For, (Allan), 
61. 
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IH‘ntiiioinidw, fight species (Myers), 451 ; de- 
tails. 4HK->89. 

Pepernmm EndlieikiH Miq., Mayor Is. (Allan 
& D.). 36. 

PeripUtimki foriipes. See PkUffzoHeria novat^ 
zenlaiidiae. 

Peri/tphinrJts hrownei Marshall, ooc. (Marshalll 

210 . 

PeriftMoptera (Htmichenopm) thommni n. sp., 
with pi. (Allan). 338. 

PerUternia lirUea Tate, Strejdopelma based on 
(Marwick), 321. 

See aUo Laiiruit ( Perulernia ) . 

Perseciartia crmposUa ((ruen.). food of f-erma 
ivlu^ ncualie (Myers), 408. 

PesUihzzia funerea Desni., on willow (Murray), 
70. 

Petaloi'Kilus n. gen. (Rogers). 16. 

ralycfformiif n. sp., with pi. (Hogors), 

IS. 

Mceaim n. sp., with pi. (Rogers), IH. 

Petrak, F., Gnwwnw apicuUUa, and 0, saUctUa, 
idant. of (Murray), 66 : Chotnonia and 
CryptodiaportKe, relationship, 68. 

Petrie, D.. Hector award, 1923, 748. 

Pkalium grangd n. sp., with pi. (Marwick), 310. 

comparison with FAiapivaroMin pol- 

Ung (Finlay), 230. 

PhaUobala n. gen., with pi. (Cunningham), 73. 

- — alba II. sp., with pi. (Cunningham), 73. 
PfmivA ucahraiin Broun, in forest-floor ((Irim- 
mett), 435. 

Philobrya irigonojmH (Hull.), (mh*., 353. 
PhUotcia puhtficms Dana, in forest -floor (Orim- 
mett), 433. 

Phleuw praifnse L., infected by Stetiatas fet- 
mtatufi (Myers), 471. 

Phomt fnacrMperma Karst., identity (Curtis), 57. 
Phormmm ColefiMti Hook, f.. Peel For. (Allan), 
44. 40. 60. 

Mayor Is. (Allan & 1),), 35. 

Hounds-Nelson Botan. Dist. (Ckn. & 

Allan ), 20. 

Unax Forst., Peel For. (.41lan), 50. 

host of Orikoea nigrineps (Myers), 483. 

Mayor Is. (Allan A D,), 36. 

used for nets (Hangi Hiroa), 598. ■ 

Phragmidium albidum Lagerh.. syn., 76. 
PhrynimH aMiUus, in forest-floor (Criramett), 
435. 

PhylUtchm CoUnmi Berggr., Peel For. (Allan), 
51. 

PhyUiUm sp. from Kaipara (Edwards). 128. 
PhyUoceraa biatriatum n. sp., with pis. (Marshall), 
138. 

eUipikum Koss., comp. (Marsliall), 188. 

ezoenae Yokoyama, comp. (Marshall), 186, 

138. 

forbeaianum d’Orbigny, with pis. (Marshall), 

136 : con^., 188. 

indra Forbes, comp. (Marshall). 162. 

kawhiae Marshall, occ. (Marshall), 210. 

minimum n. sp., with pis. (Marshall), 181, 

187, 

nera Forbes, with pis. (Marshall), 184« 

radiatum n.^sp., with pis. (Ifanhall), 136. 

ramotum Meek. comp. (Maithall), 186« 

aurya Forbes, comp. (H^rshall), 136. 


Phylloceraa umzambienat von Hoopen, comp. 
(Marshall), 185. 

i^lkdae Mich., comp. (Marshall). 1,34, 136. 

— - wkiteamai Koss., comp. (Marshall), 136. 

woodai van Hoepen, comp. (Marshall), 134. 
PhyUofilad.ua trickomanokUa D. Don, poles used 
in nets (Kangi Hiroa), 699. 

Phyaicidua harhua (Forster), food of (Phillipps). 

628 . 

feeding on whale-feed (Malcolm). 

647-48; oil of, 668. 

rhanima Hutton, syn.. 682. 

Phyiolatxa octandra Linn,, Mayor 1 h. (AUtin A 
1).). 35. 

Picfa exrelm, hoNt of (*hryaomym Hkododfndri 
(Cunningham), 75. 

I obovaia, host of Chryaumyxa Bkododendri 

j ((\iuningham), 75. 

I Pimelea sp., Pet'l For. (Allan), 50. 

I -- laevigata Oaert.. var. mmiieoln var. «ov. 
(Petrie), II. 

- — jmtatraUi (Fmat. f.) Wilid. var.. Mayor Is. 
(Allan A D.). 36. 

fktkri T. Kirk, in SoundH-Waimu Botan. 
Dist. (Cockayne A Allan), 19. 

- — XWvilUmm Ches^som. non A. Rich., Mayor Is. 
(Allan A D.). 36. 

- - virgtUa Vahl., Mayor Is. (Allan A D.). 36. 
pim'-forests, floor-fauna (Grimmett), 4,39. 

Pima mnntunu, infected with Diplodia (Curtf.s), 

56. 

— — mufinUa, die-baok of (Curtis), 52. 

Pinaater, Mayor Is. (Allan A D.), ,35. 

radiata, die-Wk of (Curtis), 52. 

ailveairia, infected with Diplodia (('urtU). 66. 
Pirataa ephippigara ( Whiti*), fwc. in N.Z. (Myers)^ 
475. 

Pirimi Tautiihi, Te, maker of hana (Rangi Hiroa). 
635. 

pirita. See Hhipogonum acandans. 

PiUoaporuni sp., hiwts of DartylanXhua Taylori 
(Hill), 89. 

Coknaoi Hook, f., host of Zangia amyoti 

(Myers), 497. 

Mayor Is. (Allan A D.), 86. 

— craaaifolium A. Cunn., Mayor Is. (Allan A 
D.), 36. 

eugarUoifUa A. Cunn., Peel For. (Allan), 43. 

pimelaoidaa R. Cunn., sex arrangement of 
flowers (Carse), 86, 

tenuifolium Banks A Roland., Peel Fgr. 

(Allan), 40, 43, 46. 

umheUatum Banks and 8ol., leaf -variation 
(Carse), 86. 

Mayor Is. (Allan A D.), 36. 

Plagianthua muliaiaia A. Cunn., Peel For. 
(Allan), 41, 46. 46. 

xP, dimrimlua (Okn. A Allan), 80. 

cymoaua T. Kirk, hybrid nature (Clm. A 
Allan), 31 

divarirJalua Forst., host of OnctMxmiiaa 

vUtatua (Myers), 609. 

xP. beiulinua (Ckn. A Allan), 80. 

planariaus. Bee TurUUaria. 

? Ia8ma, use of the term (Broadhaad), 781. 
^latyzoaUsria novae-zaUmdiae (BnuiMr), («■ 
planeta forlipaa Walker), feeda on CUeimeHme 
hochaMUri (Myers), <487* 



Oenetal Index, 


649 


PUmpkara ovatm (Hutton), with pi. (Me»tayer), 
585. 

zigzag (Hutton), with pi. (Megtayer), 584. 

Pkjona Bolteo, cbaraot. (Marwick), 252. 

— - huUotU (Sttter), »yn., 278. 

pteudomriMpina (Suter), syn., 274. 

Pleoapora herharurn (Pera.) Rabh., on willow 
(Murray), 62. 68. 

PUsiotriton demianli Tate, type of genus Setni- 
triton (Marwick), 815. 

PUurotoma aegrota Reeve, type of Antmiira 
li'edale (Finlay), 254. 

Ae6«f Hutton, lost type of, recovered (Mar- 
wick), 277. 

Pteurotomaria tertiaria, occ. (Marwick), 309. 
Ploiaria huUoni (Scott), life-hist., with figs. 

(Myers), 475, 476 ; S. American affinity, 455. 
PlouttiodM rubrotfUiOuUUus Blackburn, life-hist. 
(Myers), 476-77. 

Pott ariniiarifdia Buch., on Mineral Belt (Cock- 
ayne Sl Allan), 19. 

menpUfm Forst., Peel For. (Allan), 42, 46. 

Kirkii Buch., Peel For. (Allan), 59. 

pratensis Linn., Peel For. (Allan), 41. 

Mayor Is. (Allan & D.), :15. 

Podocarpua aeuiifolius T. Kirk, Soundf^-Nelson 
Botan. Disi. (Ckn. 6l Allan). 20. 

• dacrydioidta A. Rich., host of AroCMiua 
riutiaui (Myers), 478. 

Reel Ror. (Allan), 40, 41, 42, 50, 

Hpicatua H. Br.. Peel For. (Allan), 40. 

foUtra D. Don, Peel For. (Allan), 40, 41, 

42, 50. 

Podoctrua Leach, K.Z. species of (Chilton), 518. 

braailianaia Dana, like P, rriMua (Chilton), 

515. 

criatatus (G. M. Th<im8(»n), with figs. 

(Chilton), 513 15. 

~ danae from China, &c, (ChilWii), 514. 

laetda (Haswell), with figs. (Chilton), 

513-14. 

Poecdometia graoia (Fabr.), occ. in N.Z. (Myers), 
488. 

Poho-o-Whakarara, Te, a crayfish -giDund (Rang! 
Hiroa), 628. 

Pokai-takataka, a keho fishing channel (Rang! 
Hiroa), 619. 

PolifiicM ovttlouha Marwick, occ., 333, 884. 
Pologne, I-a 8oci6t^ Botanique de, added to 
each. Hat, 748. 

Polydesmidao, in forest-fioor (Grimmett), 434. 
Poigpodivm dictyopteria Mett<'n., charac. (Carse), 
83. 

divcra{folium WUld., Peel For. (Allan), 40, 

41. 43, 45, 51. 

— - griznmitidia R. Br., Peel For. (Allan), 40. 

Hochatetteri Cnger, occ. (Marshnll), 210. 

punciaium Thunb., syn., 80. 

— - var. ruguloaum (Thomson), syn., 80, 

rugoaulvm Labill., incorrectly rugnhaum 

(Carse), 81. j 

Polyatichum veatitum Prosl., Mt. Pwd (Allan)^ 37, j 
40, 41, 42, 48. 45, 46, 47/49. ! 

Pomadtrria phylivatfolui Lodd., Mayor Is. (Allan 
k C.), 86. , 

Pomra caatafita Mayr.. in forest -flooj* (Grim- j 
mett), 485. • • 1 

popular names, N.Z. plaiit*8 (Andersen), 659. I 


PoraiilAera mkrophylia Brong., in liloiukU-Wad- 
rau* Botan. Diat. (Cockayne k Allani), 19. 
Poroporo, Te, a warehou fishing-grou^ (Rang! 
Hiroa), 626. 

Porrhothele aniipodiana Walckanaer, in forest- 
floor (Grimmett), 427, 436. 

Potaanacmaeaf in key (Oliver), 549. 

PotamiUa lacinioaa, food of Latridapaia ciltorM 
(PhilUpps), 526 ; j^wth in Palliaor Bay, 539. 
Pou, tutelary guardian of fish (Rangi Hiroa), 
623. 

pouch -orchid. See PekUorhUua aaccatua. 
pouraka, crayfish-net (Rangi Hiroa), 626: old 
use of the word, 645, 

Poureie Beach, ammonites (Marshall), 132. 
PraaaphyUum Coltmoi Hook, f., Peel For. 
(Allan), 50. 

Praiia angukUa Hook, f., Peel For. (Allan), 40, 
43, 60. 

Pratidum pukhaUum (Gr^), occ., 353. 

Prwnpice Hill, ('ordv’s Flat, geol. (.Tobbems), 
223. 

Prenolepia longicomia Fabriedus, in forest -floor 
(Grimmott ), 435. 

Prenotocene roclcs, Ruahiiie Range (Thomson), 
.348. 

prioe-ohanges, use of index -number as measure 
of (Condliffc), 724. 

levels and economic develop, of N.Z. 

(Condliffe), 722. 

primary industries in N.Z. (Condliffe), 722. 
PrwtUMt glauca Jordan and Evermann, syn*, 629. 

glawum (Rondelet), (Phillipps), 629. 

Procominula n. subgen. (Finlay), 289 ; key to 
species, 243. 

See abio Cominuia. 

productivity of N.Z. (Condliffe), 723. 
Promerdina n. gen., cWact. (Powell), 593. 

croaaeafwrmia n. sp., with fig. (Powell), 593. 

protective tariff, effect on prices (Condliffe), 727. 
protein in N.Z. wheats (foster), 740. 

Proteodea rlarkei n. sp. (Philpott), 396. 
Protocardia pulchdla (Gray), occ., 308, 3.34, 335. 

aera, occ. (Blanrick), ,309. 

Prototroctea oxyrhyrwhaa Guenther, Maori method 
of catching (Rangi Hiroa), 636 : a surprise 
catch ill the Waiapu Riv., 640. 

Protozoa in forest-floor (Grimmett), 429. 
proverbial sayings, Maori — 

Haere tou te korero . . . (Rangi Hiroa). 
618. 

Tupuhi kaka ki uta . . (Rangi Hiroa), 
619. 

He kahawai ki te nioaua . . . (Hangi 

Hiroa), 620. 

E korc taku moe e riro . . . (Rangi 

Hiroa), 625. 

He rangai maumao ka taka . . , (Rangi 

Hiroa), 634. 

Paammohia Hneolaia Grey, food of Latridopaia 
ctliarw (Phillipps), 626. 

ooc, (Mai^ick), 309. 

Paeudauodla n. gen. (Marwick), 306. 
PaeudeaphattaiakUifronaSem, occ. (Chilton), 520. 
Parudotahrua pitUnais Waite, Maori method of 
catching (Rangi Hifoa)» 630. 

Paaudopainax craaaifoUHm C. Koch., Pee) For. 
<Allaii), 41. 
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Paeudopatuix cramMium var. unifolialatuM T. 
Kirk, Peel For. (Allan), 41, 42, 48, 46. ’ 

X Nothopanax arboreum (Ckn. 

^ Allan), 28. 

LMaonii (A. Rich.) C. Koch., leaf*varia* 

tion (OarHe), HU. 

Mayor Is. (Allan & D.), 36. 

tnacrocnrpa, among P, Leaaomi (Carac), 86. 

Pseudopatrutn tubefrcvJicoaUtium White, in foreet- 
floor (Grimmett), 435. 

PaeudophyUites Koasmat, charaet. (Marahall), 
162. 

indra Forbea, with pla. (Marahall), 152. 

whaTtgaroaenaia n. ap., witli pla. (Marahall), 

163. 

{Tetragonilea) ap., occ. (Marahall), 130. 

See alao Ijytoctraa, 

Pailoium triquetrum Swartz, Mayor la. (Allan & 
D.), 36. 

PUridium eactUentum (F.or8t. f.), C'kii., Mayor la. 
(AUan & D.), 36. 

Sounds -Nolaon Botan. Diat. (Okn. A 

Allan), 20. 

Peel for. (Allan), 46, 46, 48, 60. 

Pteria comana Foiat f., Mayor la. (Allan & D.), 

;w». 

— - tremula R. Br., popular name (Anderson), 
669. 

(Oleandra) gloaaopieroidejt, of Canada (Ed- 
wards), 126. 

PUjroaikhua nielanoatolua n. ap. (Brookea), 448. 
Ptarosiylia Mankaii R. Br., Peel For. (Allan), 40. 

covfertifolia Allan ap. nov. (Ckn. & Allan), 

31. 

ptciygo-polymorphiam in Heteroptera (Myers), 
464. 

Ptinua maorianua n. ap. (Brookea), 443. 
Ptychoceraa aipho Forbes (& ora.), comp. (Mar- 
shall), 167. 

zHandicum n. ap., with pla. (Marahall), 167. 

Puakato, a warehou flahing-ground (Rangi j 
Hiroa), 626. 

pua-te-reinga. See Dactylanthua Tnyhri, 
Puccinia Elymi Weatnd., infecta Bromva aterilia 
(Cunningham), 77. l 

pedatiaaima G. H. Cunii., infecta Ouriaia 

maorocarpa (Cunningham). 77. 

PugUim, See Oaleodea {Pugilim). 

Pukoora, fossil locality (Thomson), 347. 

oyster-beds, part of Waipukurau aeries 

(Thomson), 360, 352. 

Puketeraki Range, geol. (Npeight), 369. 
pumice soils and iron-hunger (Aston), 733, 
Puna, Te, a warehou fishing-ground (Rangi 
Hiroa), 626. 

purangi, a leading-net (Rangi Hiroa), 638. 
PurcaUiaf in forest-floor (Grimmett), 436. 
puriri, twm in netting (Rangi Hiroa), 642. 

Puti, Te, fossils (Marshall), 211 note. 

Puioaia Bayle, c^raot. (Blarahall), 176, 180. 
— • anguata n. ro., with pis. (Marshall), 182. 

comptaaaa Koss., oomp. (Marshall), 182, 

188. 

— — darwini Stoinmann, comp. (Marshall), 183. 
— — ~ indopneifctt Koss., comp. (Marshall), 183. 

pkmukUa, oomp. (Marshall), 183. 

Pynmota inconatana n. sp. (Brookea), 444. 
Fyxriioooridad, only one speoies (Myers), 461, 486. 


Quediua Stephens, in forest-floor (Grimmett),, 
436. 

Queensland and N.Z. wheats (('oster), 738-39. 
Quintilian, — , prose-scansion (Broadhead), 719. 
Quoy and Gaixnard, PateUoida fiammea, de- 
soripn. (Oliver), 668-69. 


Radiacmm Iredalo, in key (Oliver). 649 ; 
oharaot., 664. 

calamua (C. & F.), syn., 667. 

informpicua (Gray), (Oliver), 664. 

rubiginoaa (Hutton), (Oliver), 565. 

inaignia (Menke), syn., 660. 

caviUa Iredale, syn., 660. 

— intfrtnedia (Suter), (Oliver), 666. 

macquarienaia Hodlcy (Oliver), 666. 

rainfall. See meteorology. 

Rakaia Gorge district, geology (Cox), 91-111. 
Rangi Hiroa, Tc, fellowship, 763. 

Ranunculua Caraei ap. nov. (Petrie), II. 

hirlua Banks ct Sol., Mayor u. (Allan & 

D.). 36. 

Peel For. (Allan), 60. 

marulatua Ckn. et Allan, sp. nov. (Ckn. A 

AlUn), 33. 

Monrcd var. denUUua, Peel For. (Allan). 60- 

rivularia Banks et Sol. ex Forst. f.. Peel 

For. (Allan), 50. 

var. glareoaua Ckn. et Allan var. nov, 

(Ckn. A Allan). 33. 

Baovlia Oibbaii Cheeaem. JSotmds-Nelson Botan. 
Dist (Ckn. A AUan). 20. 

grandifiora Hook, f., Peel For. (Allan), liL 

Umiraulia Hook, f., host of Nyaiua (Myera)^ 

481. 

Rayleigh, R. J. 8., age of earth (Chapman), 116. 
Reboul, P. See KilJan, W., and Reboul, P. 
Recent la-da, range of Voliitidae (Marw'ick). 
268-69. 

Keduviidae, leas than eight sp^'cles (Myers), 451 ; 
detaila, 476. 

Reduvidua cajHtiJnrmia Germ., life-liist. (Myers). 
476. 

refrigeration and exporting-power (Condiiffe),. 

, 726. 

I Regalw'eua pnrkeri Bcnham, ayn., 686, 
j Renata Tameim, notes tui w arehou -fishing 
I (Rangi Hiroa), 626. 

I research graiita. See N.Z. In.stitute : reaearoli 
grants. 

Rhabddhamnua Solandri A. C'unn., Mayor Is, 
(Allan A D.). 36. 

Rhapigaater praainua Linn., recorded from N.Z. 
(Myers), 498. 

Rhipogonnm armdena Forst., Mayor Is. (Allan A 
D.), 36. 

used h)r net-hoops (Rangi Hiroa), 696. 

Rhododendron sp. cult,, host of Ckryaomyxa 
Rkododendri (Cunning^m), 76. 

Rhopalimorpha ignoUt Hutton, not distinct from 
R, obacura (Myers), 606. 

obacura White, with pJa. and figs., life-hist. 

(Myers), 602 ; habitat, 466. 

Rhynchoisphidao, in forest-floor (Grimmett). 
436. 

rh 3 rthm, classic word • rhythm (Broadhead). 
716 ; r. in language, 716. 
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HicinuM sp., Muyor Ift. (Allan & D.)t 35. 
RingiciUa iotqutUa n. sp., with pi. (Mamv’ick, 326. 
Rina Turiwhewhe, lament bv (Kangi Hiroa), 
626. 

rook-ond, jUtiella rharinvn Hold {|b (Phillippa), 
633. 

Emm cu^midetf (f\ B. W.), occ. 470. 

acoUi (F. B. W.). life-hist. (Myora), 470. 

Ro»a eglanteria. Mayor la. (Allan A D.), 35. 
Roaaceae, infected by Kuehneola albida (Cun- 
ningham), 76. 

Roaenfeid, 0., storing of fat by animalM (Mai- 
uolm), 647. 

Rotokohu Htrm.. geol. (Grange). 333. 

Rotorua C/ounty, soils (Aston). 733. 

Rua. Te. a crayfish-ground (Rangi Hiroa). 628. 
Ruahine Range, period of elevation (Thomson), 
:148. 

Ruataniwha Plains, gcol. (Thomson), 348, 360. 
Ruims auetralis Forst., Peel For. (Allan), 42, 43. 
46, 49, 61. 

— — ctMoidM A. Cunn., Peel For. (Allan). 46, 

46. 

fruticoaua L., host of Kuehmola aXhida 

(Cunningham), 76. 

host of Dicfyotvji wwwost/s (Myers), 

601 ; of Oechalm rofutiicialis, 490. 

Pw'l For. (Allan), 41. 

j^unds-NelHon Botan. Dist. (Ckn. & 

Allan), 20* 

— 8chmiddmdtH A. Cunn., Peel For. (Allan), 
40. 

8ubpauperatv-8 Ckn., Peel For. (Allan), 46, 

49 

Rvmex AcetoaeRa Ckn., Peel For. (Allan), 46. 

obtuaifdlitui Unn., Mayor Is. (Allan & D.), 

36. 

rye, perennial, Lolium perenve. 


tSagephora jocuUms n. sp. (PhilfKitt). 398, 
Riigda Sharp, in forest -floor (Grimmett). 435. 
St. Helen’s coal-mine, ('ordy’s Flat, geol. 
(Jobboms), 221 . 

Saldidae (Acanthiidac), less than eight sfiecieH 
(Myers), 461, 469. 

Sdicofnia afistralia Sol., Mayor Is. (Allan & D.), 
36. 

Rtdix babylmica Linn., fungous diseases (Murray), 

68 . 

rnpreae Linn., fungous infection (Murray), 

66 . 

txigm Nutt., infected with Macrophoma 

Salicis (Murray), 63. 

fragilia Linn., fungous diseases (Murray), 68 . 

SaMa Kali L., Mayor Is. (Allan A D.), 36. 
sandstone at Lyttelton Harbour (Speight), 361. 
Sarasin, C., Dwmoceraa and Puzaaia, olaBaifn. 

(Marshall), 180-81 ; Pnxoaia, derivation, 176, 
Sofipta adanMdaa Marshall, syn., 344. 
Saimers, S., Heteroptera. wing nomenclature 
(Myers), 449 note, 
aaurians, origin of (Chapman), 120. 

RcapMda Swainson, t 3 rpe charaot, (Blanrick), 
264. 

cogfutta n, sp.. with pi. (Finlay), 249 ; syn., 

260 . 


ScapkeUa elegantiaaima Suter, classed as 
ha^ia (Marwick), 266 ; syn., 280. 

[ pratioaa n. sp., with pi. (Finlay), 260 ; 83 m., 

280. 

twnidior n. sp., with pi. (Finlay), 280 ; syn.. 

280. 

Rchefflera digitaia Forst., Peel For. (Allan), 40, 
41.42,43. 

I RcMzeilema Allanii sp. nov. (Petrie). 13. 
j — — Ilookeri^ Peel For. (Allan), 41. 

RcMuleria de Grossouvre, charoct. (Marshall), 
191. 

larleit Seiinos, genotype (Marshall), 191. 

Tarawa n. sp., with pis. (Marshall), 192 : 

occ., 132. 

(Deamoceraa) craaaa van Hoepen, comp. 

(Marshall), 192. 

iSchoenua caeapUarut sp. nov. (Petrie), 9. 

pauciflorua Hook, f , Peel For. (Allan), 43. 

Sciocoria helftri Fieber, occ. in N.Z. (Myers), 488. 
Rcirpua inundaiua Poir., Peel For. (Allan), 60. 

rmdoaua Rottb., Mayor Is. (Allan & D.), 36. 

Scolopendromorpha, in forest -floor (Grimmett), 
434. 

Rcolopoatethna F. B. U'. See Tapkropdtua 
putoni. 

Scolypapa auatralia, food of Cermatulua vaaalia 
(Myers), 493. 

Scomber gladiua Broussonet, syn., 536. 
Scorpaena cardimlia, food of Phyaicuiua bachua 
(PhiUipps), 628. 

Scoparia cinefacta a. sp. (Phiipott), 391. 

molifera n. sp. (Me 3 rrick), 415. 

aylvnatria n. sp. (Clarke), 418. 

tuicava n. sp. ((3arke), 418. 

Scorpia violaceua Hutton, Maori method of 
catching (Rangi Hiroa), 631 ; brought from 
Hawaiki, 633. 

Scurria, form (Oliver), 548 ; in key, 649. 
Scutellaria ncnm-zelaruiiar Hook, f., in Sounds- 
Wairau Botan. Hist. (Cockayne & Allan), 19. 
Seiitelleridac. occ. in N.Z. (Myers), 488. 
SciUiphnra pedicellata Kirby, oee. in N.Z. 
(Myers), 488. 

Scutomyia votoacripta, food of Corixids (Myers), 
464.* 

sea-muuHe. See Aphrodite, 
secondary' industries of N.Z. (CondJilTe), 722. 
Seihi tcrfJbeUoidea (Hutton), occ., 353. 
seismology. See astronomy and seismology. 
Selidmema flumirm n. sji. (Phiipott), 389. 
Semiraaaia, See Caaaidea. 

Semitriton revdutum (Finlay), with pi. (Marwick), 
316. 

Senecio Bankaii Hook, f,, Mayor Is. (Allan k D.), 
36. 

beUidimdea Hook, f.. Peel For. (Allan), 43, 

44, 49, 50. 

elamgnifolina Hook, f., Peel For. (Allan), 

43, 61. 

Hectori Bueh., Sounds-Nelson Bbtan. Dist. 

(Ckn. k Allan), 20 . 

aciadophilua Raoul, Peel For. (Allan), 41, 

43. 

Serinetha, See Le^^oria* 

SeriokUa brama Guenther, Maori method of 
fiahing (Rangi Hiroa), 623. 
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B&pulorbii hmetuU n. «p.» with pi. (Marwiek), 
312. 

aipho, ooc. (Marwick), 308. 

Seward, A. C., and Ford, S. 0., Amararia rulei, 
pofiition of veins (fidwards), 127. 

Sexton Creek, name propoa^ (Grange), 833 ; 

analysis of spring>water near month, 336-36. 
Seymour laid., ammonite fauna (Marshall), 207. 
Shelf ord, V. E., forest-floor communities in 
N. Amerioa (Qrimmett), 436. 
shells from X.Z. Tertiary beds (Finlay), 227. 
Sidyma angulata, in forest-floor (Grimmett), 436. 
Sigapai^ vertex n. sp., with pi. (Marwiok), 314. 
iiUiquaria eenex n. sp., with pi. (Marwick), 313 ; 
ooc., 308. 

Simaethie chotuidea n. im. (Clarke), 421. 

niwerens n. sp. (Pnilpott), 897. 

urhana n. sp. (Clarke), 420. 

SiphofuUia conoidea, occ. (Marwick), 309. 
Siphonphoridae, in forest-floor (Grimmett), 434. 
Sirtn, — , on rhythm (Broadhead), 716. 

8irex iuveneue L., on pines (Curtis), 63. 

SirMa denticvlcda (G. M. Thomson), occ. 
(Chilton), 621. 

thompsonii (H. M.-Edw.), occ. (Chilton), 

621. 

Skottsberg, C., Veronica and (Ckn. A Allan), 

25. 

slaters, in forest-floor (Grimmett), 433. 
slime-fungi. See Myoetoxoa. 

Smith, H. Guthrie-, fellowship, 740. 
snails, in forest -floor (Grimmett), 436. 
snapper. See Pagroeotnut auratus. 

Snob’s Hill, C-oitly’s Plat, geol. (Jobbems), 
224. 

soil-survey and classifn, Rotorua ('ounty (Aston) 
736-36. 

soils of Rotorua County (Ast(»n), 733. 

Solanum aviculare Forst. f.. Mayor Is. (Allan 
D.), 36. 

— nigrum Linn., Mayor Is. (Allan A D.), 36. 
SolarieUa egena (Gould), ooc., .336. 

Somatidia antarnica White, in forest-floor (Grim- 
mett), 436. 

fiommerville, D. Y., repres. at Aust. Assoc. Adv. 
Sc., 751-62. 

•0^, Maori (first line) — 

E au kuware kihoi raws i puritia (Rang! 

Hiroa). 626. 

Hoatu Id te kainga (Hangi Hiroa), 620. 

Kia te Iceke pohstu (Rang) Hiroa), 620. 
sonic depth -finders. See depth-finders, sonic. 
Sonnensohein, — , accent in Latin (Broadhead), 
717. 

Sounds-Wairau Botan. Dist. created (Cockayne 
k Allan), 19. 

Spath L. F., ammonites in N.Z. (Marshall), 130 ; 
geol. horisons, 199 ; Deemoeeraa, derivatives 
from, 182 ; KitchiniUs genus, ISH*; Mortoni- 
cerae eouUmu charact., 186. 

Speight, R., Canterbury climate, 47 ; geol. 
sterey of Malvern Hills, 762. 

pebble drift, Cantsrbuiy coast (Chilton), 

624. 

Speightia n. gen. (Finlay), 262. 

Spdaenacea, a section of MagnoHea (Finlay), 229. 
Bphenopime np,^, wRh (Edwaros), 126; 
spiders in for^-flbot (GHmmett), 436. 


Spinifex hireulM l^bill., Mayor Is. (Allan k B.), 
36. 

Spinomeioth n. gen. (Marwick), 266, 288 ; claosifn., 
270. 

benitew (Finlay), with pi. (Marwiok) 288 ; 

in synopsis, 283 ; range, 268. 

enyei n. sp., with pi. (Marwick), 283; in 

synopsis, 2K3 ; range, 268. 

rnira n. sp., with pi. (Marwick), 284 ; in 

synopsis, 283 ; range, 268. 

parki (Suter), with pi. (Marwiok), 283 ; in 

synopsis, 283 ; range. 268. 

speighti n. sp.. with pi. (Marwiok), 284 ; in 

synopsis. 283 ; range. 268. 

Spinula Dali, ident. with Zealeda (Marwick), 
328. 

Spirohdm marginaiun and leaf -mould (Grim- 
mett), 428. 

Spieeatella n. gen. (Finlay), 266. 

accuiia n. sp. (Finlay), 267. 

clifdenenMiM n. sp. (Finlay), 268. 

diecrepans n. sp., with pi. (Finlay), 266. 

ftbeea (A. Ad.), confusion with ^S. tmiUi 

(Finlay), 267. 

poroieda n. sp., with pi. (Finlay), 267. 

eeopalveue n. sp., with pi. (Fiiilay), 258. 

eeopalfieua conrimr n. subsp., with pi. 

(Finlay), 268. 

iraiUi (Hutton), with pi. (Finlay), 267. 

Spinula aeguilateralin I>esh., occ., 384. 
SplendriUa. See Melatotm {SfdendrUla), 
Sporobolue indicue. Mayor Is. (Allan A D.), 86. 
springs at Beckenham Park and Hoonhay 
(Speight), 367. 

springtails in forest-floor (Grimmett), 434. 
spruce-aphis. See Mympkie abieiim. 

SguUla arnutta A. Milne- Ed., food of Che U d en - 
khthyn kumu (Fhillipps), 627. 

Stathmopoda arietodoxn n. sp. (Meyrick), 416. 

trimolybdiae n. sp, (Meyrick), 416. 

Stebbing, T. R. K., DexiocereUa and Podceerue, 
treatment of (Chilton), 513. 

SteUaria parriflom Banks k Soland., Peel For. 
(Allan). 40. ' 

Stenotue binotatue (Fabr.) an introd. speoieB 
(Myers), 466 ; life-hist , 471. 

Stephenson, K., Themieto^ divis. of tkii and 
other Hyperiidae (Chilton), 612-13. 

Stewart Isld., control of animal-life, Ac., 761, 
763. 

Siilla n. gen. (Finlay), 254. 

Stockholm, Royal Technical University, added 
to each, list, 748. 
strawberry. See Fragaria veeca. 

Strehliten tnoivtaranve Boehm, occ. (Marshall), 
211 note. 

Streptopelma henrktnani n. sp.. with pi. (Marwiok), 
821 ; ooc.. 337. 

Siruthirdarin rinrta, occ. (Marw'ick), 309. 

fosm Marwick, occ. (Thomson), 852, 363. 

minftr Marshall, occ. (Marwiok), 3(K). . 

fiana n. sp., with pi. (Marwiok), 318. 

/wpWorti group, charact. features (Marwick). 

318. 

praenuntia n. sp., with pi, (Marwiok)^ 3I6» 

jprior n. iro., with pi. (Finlay), 228. 

npinoea Hector, occ., 834. 

tnherculaia concinna, occ, (Marwick). 306. 
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ahbrt^jia t um G. O. San, occ. (Chil> 

ton), 520. 

* tiaHnatim San, ooc. (Chilton), 520. 

longicome O. 0. Bars, occ. (Chilton), 620. 

tukmii G. 0. San, occ. (Chilton), 520. 

Suhacmea n. aubgen. (Oliver), 580. 
aupplejaok. See Bhipogonum scandens. 

SvrciUa oamarvHea Snter. tyoe of Comitas (Fin- 
lay) 261. 

pareoratruiiH Sntcr, type of InmUnlia (Fin- 

Uy), 252. 

> 9eroiifM Sutor, aifin. witli VeraoneUa 
formom (Allan), 340. 

Sttter, H„ crron in selection of plcHiotypes 
(Marwick), 277 ; Ookoien muorianat idont., 
262-63; identiftona. unreliable, 310 : LipjMria 
jMfH, generic poaitkm, 265 ; BlaxipKora ovata, 
anatomy (Meatayor), 585 ; rovifuon of liat, 831, 
Cave Valley, io. (Marwick), 308 ; Ko^ii4a 
comtgatOt ident., 284. 

iMfonfift A. Rich., Mayor la. (Allan & 

D.), 36. 

Pwi For. (Allan), 40. 41, 43. 44, 45. 

46,51. 

divaricula Hook, f.. Peel For. (Allan), 42, 

43, 50. 

nummularia Hook, f., Peel For. (Allan), 50. 

■atore-linea, ammonitoa (Marahall), 182. 

•weet- vernal. See Awthoxanikum odnratum. 
twordflah. See iMiophnrufi gladiua. 
^mbranohidac, grouping and apclling of 
(PbiUippa), 5M, Md note. 

Synbranchoidea, afhn. of A atm acuA (Phillippa), 
534. 


tauhimi. See Cassinia Uptophffia, 

Teall, F. H.. h 3 rphening of worda (Anderaen), 
667, 668. 

tea-tree, origin of name (Anderaen), 661. 

Tectura, charact. of genua (Oliver), 548, in key, 
549. 

ewUharus (R<^ve), ayn., 570. 

fragiliA (Ghemnit*), ayn., 582. 

jackAonienAtA (Reeve), ayn., 561. 

pileopAiA (Q. A G.), ayn., 568. 

aeptijfarmis (not Q. & O.), ayn., 574. 

AcabHltraia Angaa, ayn., 573. 

tmbundHUda- An^aa, a 3 m., 673. 

tfMttdifuUiA, similar to Aust. ahell (01iv<T), 

j 548. 

TegtUorhgnrhia nigricaftA^ ocm;., 861, 352. 

Teilina, occ.. 333. 

Bugonia, <xic. (Marwick), 309. 

TeriuyomyAiA chiUoni Tatteraall, mu;. (CJhilton), 

! 522. 

mar.ropAiA Tatb'r^ll, occ. (Chilton), 622, 

mvae-zetdandta^ (1. M. Thomaou, ooc. 

(Chilton). 522. 

pfodwia Tatteraall, occ. (Chilton), 522. 

rohuAia Tatteraall, occ. (Chilton), 522. 

Arotii Tatteraall, occ?. (Chilton), 522. 

mmiliA Tatteraall, occ. (Chilton), 522. 

- — tenuipCA Tatteraall, ooc, (Chilton), 522 

thofnAoni Tatteraall, occ. (Chilton), 622. , 

Terabra, occ., 334. 

mnuhumsiA n. ap,, with pi. (Marwick), 326. 

Terebratella memspiam, occ., 352. 

TerAmahn n. anbgen. (Marwick), 279 ; clawfn., 
270. 


Sei' also Waifujuna (Teremelon), 

Terttianax pagoda n. ap. (Pomdl). 696. 

Taonia Linn., parasite of OengpUruA bkoxfdtA , Tertiary Molluaca from N. Taranaki (Marwick), 


(PhiUippa), 528. 317. 

TaanioptertA baUeyf^riAiA n. ap., with figs, (Rd- ' TeiraganiteA epigtmuA Koaamat, with pla. (Mar- 
wmtSi), 121, 124. shall), 149. 

Tahua. See Mayor laid. ; gi^ruA Jimbo, eomp. (Marahall). 149. 

Tahuian, aubstage name i)ropoiied (Allan). 338. ' Hngianum vsr. inixiiKtior Pauleke. comp. 

Tamuia n. gen. (Marshall), 185. ' (Marshall). 149. 

— — auciMofidtcfin. ap., with pis. (Marshall), 186. ; laivA ii. sp., with pla. (Marshall), 148, 

— — midtiApimoAa n. sp, (Marshall), 131. - tnargariiatuA n. ap., with ph. (Marshall), 

Taka-koau, a crayHsh -ground (Raiigi Hires), ; 151. 

628. — ' nuperuA von Hoepen, comp, (Marshall), 150. 

XiauduMD, hii saying regarding pouraka (Rangi | pofttUmAiA Yabe, comp. (Marshall), 151. 

Hiroa), 646. | AimpUa' n. sp., with pis. (Marahall), 150. 

taaafcaha. See PkigUodadMA trichomanoidAA. j mjmAtAA van Hoepen, comp. (Marshall), 

tangahangaha. See I^AimdolabfVA pUienAiA. j 149. 

TatiganySa, discoveries in (Chapman), 118 m»te. ! — - teiya van Hoepen, comp. (Marshall), 162. 

Tangltu, a kehe fishing-channel (Rangi Hiros), virgidalm van hoepen, comp. (Marshall), 

618. 1^2. 


TaphrapdtUA putoni (F, B. W.) Bergroth, life- St*e also l^yineAfOA (TAiragonittA), and 

hist. tMyers), 484-86. ; pAeudophyllUcA, 

Ti^piri, a fishing-channel (Rangi Hiroa). 618. I TeiraptuniA indirua Waite, syu., 536. 
tarakihi. See OhuodacigluA taacropltruA and j ThalasAOtmea- u. suhgen. (Oliver), 579. 

iktetghpagruA maeropiAruA. j Tftdymitra longifolia Forst., Peel For, (AUan), 

Tflranaki North, new' Tertiary Mollusca (Mar- 1 60. 

wick), 317. ' ThemiAto, Stephenseii’s treatment of ( Chilton) 

Tara*o«kaikare, a crayfish holei (Rangi Hiroa). | 512-13. 

628. I Thomson, O. M., HyaU chiltoni deserip, (Chil- 

IMmtara-tana, a kehe fishing-channel (Rangi ton), 518. 

Hiroa). 618. l — ^ pronunciation of names (Andersen), 678. 

Tmgmtma AtaU F. B. W., life-hist (Myers), 483. report on Pan-Paoific food-congress, 764. 

__ — J— in forest-floor (Griramett), 435, | threading-noedle for fishing (Rangi Hiroa), 613. 

twift. effect on prices (Condliffc), 727. | ThyoAira plaiutia n. sp., with pi. (Marwick), 331. 
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ThyrsiiPM atuu (Euphraaen), lood of (PhilUpps), 
528. 

Thymiuw^Mi gregaria G. 0. Sars, ooo. (Chilton), 
520. 

I'hysanopiKla obUmfroiM G. 0. Saw. occ. (Chil- 
ton). 510. 

Tillyard. K. «!., fellowship nzetted, 749; cor- 
responding member of Brit. Nat. Comm. 
Entomol. Nomenclature, ii. 
timothy-grass. >See Phleutn praifMse, 

Tinea aeiherea n. sp. (Clarke), 421. 

Tingidae. only one species (Myers), 451, 477. 
toatoa. See Phyllodadue triatmnanoides, 
Tooker.'A. H.. credit advances and balance of 
trade (Condliffe), 723. 
toemi. a net (Rangi Hiroa), 642. 
tootoc. See Ammo conepicua. 

Tokatntahi. a crayfish-groand (Ransi Hiroa), 
828. 

Tciypoaporlunt liUorale n. sp., with fig. (('un- 
ningham). 77. 

Tongaporutiia beds, range of Volutidae (Mar- 
wick), 268>69 ; in grouping (Grange), 334. 
Tongariro National Park, planting heather. 751 ; 

report of Board, 753. 

Tonica zigzag Hutton, syn.. 584. 
torehe. a net (Rai^ Hir^), 642. 

Torleaaia McKayi Bather, Rakaia Goi^e dist. 
(Cox), 04. 

TonninHUif nmgnulue, in forest-floor (Grimmett), 

435. 

Twtrix cuntiata ii. sp. (Clarke), 410. 

Traehypepta mnienopa n. sp. (Meyriok), 416. 

lathriopa Meyr., now Euchersadaula (Phil- 

pott), 414. 

Tratfisia olew, food of Latridopeis ciliarw 
(Phillipps), 526. 

Trechmann, C. T., Ancella from Kawhia and 
Waikato (Marwick), 364, 305. 

Triaenovyx cockayni, in forest-floor (Grimmett), 

436. 

coriacea^ in forest-floor (Grimmett), 436. 

Trichonwnm phonnianus Chilton, in forest-floor 
(Grimmett), 433. 

thomsoni Chilton, in forest-floor (Grim- 
mett), 433. 

Trifolutni j/raiense L., host of JJktyotue caenoeue 
(Myers), 501 ; of Keduviolue capeiformia, 478. 

repena. Mayor Is. (Allan 4 D.), 36. 

Tripterygion buckniUi n. sp., with pi. (Griffin), 
644. 

Triaetum a>ttarcticum Trin., Peel For. (Allan). 
40, 50. 

Trivia pinguior n. sp., with pi. (Marwick), 314. 
Troglyphidae, in forest-floor (Grimmett), 486. 
Trophon ambiguve Phil., occ., 852. 

Tuburcinia Anemones (Pers.) laro, replaces 
Urocystis Anemones (Cunningham), 80. 

TudicUi neozelanica Suter, syn., 341. 

Tugaii intermedia (Reeve), ooo., 358. 

mmnta. n. sp., with pi. (Finlay), 227. 

ptiocenka n. sp., with pi, (Finlay), 227. 

Tttkituki sands, part of Waipukurau series 
(Thomson), 850, 351. 

Valley, Not^ne histoiy (Thomson), 353* 

Tunga-o-Harumanu, a oray&h -ground (Rangi 
Hiroa), 628. 


Tunga-o-Tope. a crayfish -ground (Rangi Hiroa), 
628. 

Tupo. a kche fishing -channel (Rangi Hiroa), 
619. 

Tuporc. a kohe flshing-channel (Rangi Hiroa), 
618. 

TiirlK'llariH. in forest-floor (Grimmett), 432, 437. 
Turbo poatidatus Bart., occ., 334. 

smaragdus Martyn, shells used in Ashing 

(Rangi Hiroa). 624. 

Turbonilla fintayi n. sp.. with pi. (Powell), 594. 

oainaruHcti Suter, now Notacirsa n. gen. 

(Finlay), 231. 

typka Dali and Bartsch. t 3 rpe of TurboniUa 
(Powell), 694. 

Tumor, E. Phillips, Nidhopanax arboreum x 
Pseudopanax crassifolium var. unifoUoUUum^ 
28. 

TurrktUa eurtata n. sp.,, with pi. (Marwick), 325 

eadailei n. sp., with pi. (Marw’ick), 316, 

— — • waitamensis n. sp., with pi. (Marwick), 324. 
Turns, bintarginatvs 8uter, syn., 343. 

complicotua Suter, syn.. 343. 

duplex Suter, syn.. 343. 

kaijMraensis l^rsh., occ., 334. 

nexilis bkarinatus Suter, type of Fenesko 

syrinx (kHnlay), 254. 

TurriteUa, ooc., 334. 

oarloUae Watson, occ., 308, 337. 

coneava Hutt., occ. (Marwiok), 1109. 

fulminata Hutt., occ., 384. 

lornensis n. sp., with pi. (Marwiok), 313 ; 

occ., 308. 

rosea Q. & G., occ., 333, 352, 353. 

symmetrka Hutton, occ,, 353. 

topkim n. sp., with pi. (Marwiok), 313. 

vittata Hutt.. occ., 362, 353. 

Tyndall, J., synthetic production of organic 
substanres (Chapman), 116. 

Typha angusiifolia D.. var., Mayor Is. (Allan k 
D.). 36. 


Uber ifUracrassus Finlay, comp, with V. laxus 
(Finlay), 229. 

kxus n. sp., with pi. (Finlay), 229. 

waipipiensis Marwiok, oomp. with U, laxus 

(Finlay, 229. 

Uhligiies hectori Spath, occ. (Marshall), 211 note. 

Ulmus rampestris Smith, host of OUnonmrus 
hochsietteri (M^ers), 487. 

Utnbonium anguUiferum (Phil.), occ., 334, 353. 

Umupokipoki, a kehe flshing-ohannel (Baogi 
Hiroa), 619. 

Uncinia sp., Blayor Is. {M\nn k D.), 36, 

caespiiosa Boott, Peel For. (Allan), 43, 50. 

flli/ormis Boott, Peel For. (Allan), 48. 

riparia R. Br., Peel For. (Allan), 41, 48, 

45, 50. 

uncimta Kukenth., Peel For. (Allan), 40, 

41, 43, 45. 

upokororo. See ProMroetes oxyrkynchus. 

Upper Ashley and Upper Waipara Valleys, geoL 
(Speight), .355. 

Cretaceous ammonitet of N.Z. (Manhall), 

129. 
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Up^ Senonian animonit 08 of N.Z., (Marahall), 

— - Waitotara Valiev, geol. (Grange), 331. 

Uredinaceae of N.Z., third Huppt. (Ciiniiingham), 
74. 

r/r«io MueUeri Sohroet., gyii., 70. 

Rhododendri DC., eyn., 76. 

Uienui beds, range of Voliitidae (Marwick), 

Urocysiis Anemo^ies ~ Tuburcinia Anemones 
(CHinningham), 80. 

Urtka Jerox Forst. f., host of Romna sc<oUi 
(Myew), 470. 

CstUf^naoeae of N.Z., third auppi. (Cuiming- 
ham), 74. 

UdUago Avtnur Jens., infects Avtna mtim 
(Cunningham). 79. 

trirhophora Kuiize. See Farysia etido- 

tricha. 

fJxia^ charact. (Allan). 342. 

marnhaUi n. «p., with pi. (Allan), 342. 


Value of landed g(K)ds in N.Z. (Condliffe), 723. 
van Hoepen. 8tt Hopen, E. C. N. 

Veliidae, leea than eight species (Myers), 451, 474. 
VtneriMTdia benhami (Thomson), ooo., 308, 310. 

dijfioUk benkami, occ. (Marwick), 308. 

iMtea Hutt., ooc., 352, 353. 

purpurata (Desh.), oco., 334, 352, 353. 

untiHtuis n. sp., wnth pi. (Marwick), 330. 

V^eneridae, loss of anterior lateral tooth, Mar- 
wick (Slight), 362. 
yenueia aissimUia Philp., ^n., 388. 

Verbaacum Thapaua Linn., reel for. (Allan), 46. 
Kefconetta dalioahUa Marsh. & Murd., syn., 340. 

formoea n. sp.. with pi. (Allan), 340. 

mandarina (DucIoh), occ., 333. 

nodoaa (M^yn), food of Pagroaomua 

awndm (PhilUpps). 528. 

apindia n. sp.. with pi. (Allan), 340. 

ihovMoni Marwick, occ., 353, 

— >• vHAeyi n. sp., with pi. (Allan), 340. 
VmrvntUua Sharp, in forest-floor (Grimmett), 435. 
Fsrofiica in part replaced bv Hebe (Ckn. ft Allan), 
24. 

^ Biahopiana sp, hvb. uov. (Petrie), 16. 

G»66wf T. Kirk. ^ Sop Hebe. 

linefolia Hook, f., Peel for. (Allan), 43. 

LyaBii Hook, f., Peel For. (Allan), 43. 

Memieaii Benth. var. divaricata Cheesem. 

See Hebe dioaricata, 

obtuaakt Cheesem. X V. adlicifolia forst. 
(Petrie), 15. 

— » rigidula Cheesem, See Hebe. 

aalicifblia font, x V. obtuaata Cheesem. 

(Petrie), 15. 

— Simmonaii Ckn. See Hebe. 

Vertebritea n. gen. (Marshall), 138. 

mnrdochi n. sp., with pis. (Marshall), 130. 

Veaatwh cMekanon n. gen. and sp., with pi. 
(Finlay), 245. 

VexiUum ambyiacnm n. sp., with pi. (Marwick), 
320. 

aniiipodum u. sp., with pi. (Brookes), 588. 

apicieoikUnm Suter, syn., 341. 

fractum n. sp.. with pi. (Marwick), 321. 


VexiUum hrnenae n. sp.. with pi. (Marwick), 314 ; 
occ., 308. 

parki n. sp., with pi. (Allan), 341. 

VexUhara n. gen. (Finlay), 254. 
vitamin-A content of mutton-bird-oil (Malcolm), 
650. 

Vitex luxena T. Kirk, Mayor laid. (Allan ft Dal- 
i^ple), 36. 

Foftfto ocvleoto Hutton, syn., 278. 

anciUa Sol., type charact. (Marwick), 

263-64. 

— aUenuaia Hutton, should be rejected (Mar- 
wick), 265. 

corrugada Hutton, confusion with Bpino- 

melon parki (Marwick), 284. 

var. B Hntton, rel. to Waihaoia 

rugoaa (Marwick), 279. 

dogmata Swains., syn., 294. 

junonia Hwass, type of ScapheUa (Mar- 

w’iok), 264. 

Hrki Hutton, syn., 273. 

pacifica Sol., sjm., 260. 

rupeatria Gmciin, type of Fulgoraria (Mar- 
wick), 261. 

veapertilio Linn., type charact. (Marwick), 

363-64. 

(Cymbiola) lutea Watson, syn., 282. 

(Lyria) oorrugaia Hutton, syn., 299. 

Volutidae of N.Z. (Marwick). 269. 

Volutilithea phUipptana Dal), type of Miomelon 
(Marwick), 265. 

Volutocorbia gracilicoatatu Suter, not a Volute 
(Marwick), 262. 

Volutoapina (Athleia) hvUoni Suter, syn., 273. 

huitoni paeudorariapina Suter, syn., 

274. 

Von lliering. Bee Ihering, Von. 

Voronesh University added to exch. list, 748. 
vuloanism, Banks Peninsula, date (Speight), 
363, 365. 

vulcanologioal research. See geological and 
vulcanologioa) research. 


waewue-te-atua. See DaciylaiUhus Taylori, 
Waiarekau tuffs, molluscan fauna (Marwick), 
307. 

Waihao greensands, fossil mollusca (Allan), 338. 
Waihaoia n. gen. (Marwick), 274 ; olassifn., 270. 

acvleaia (Hutton), with pi. (Marwick). 278 ; 

in synopsis, 275 ; range, 268. 

aUani n. sp,, with pi. (Marwick), 275 ; in 

synopsis, 275 ; range, 268. 

hkihgatei (Finlay), with pi. (Marwick), 276 ; 

in synopsis, 275 ; range, 268. 

confuaa n. sp., with pi. (Marwick), 276 ; in 

synopsis, 275 ; range. 268. 

dyatrUa (Finlay), with pi. (Marwick), 276 ; 

in synopsis. 275 ; range, 268. 

phymatias (Finlay), with pi. (Marwick), 

276 ; in synopsis, 275 ; range, 268. 

reguUaria (Finlay), with pi. (Marwick), 275 ; 

in synopsis, 275 ; range, 

rugoaa n. sp., with pi. (Marwick), 278 ; in 

synopsis, 275 ; range, 268 ; related to Valuta 
carrugata^ 279. 

acitula n. sp., with pi. (Marwick), 279 ; in 

synopsis, 275 ; range, 268. 



General Index, 


m 


Waikuia aupersks u. sp., with (Marwick), 
278; in synopiiB, 278 ; ranae, ftS. 

«iMert n. sp., with pi. (Marwick). 2T7 ; in 

synopsis. 275 ; range. 268 ; wron^y figured 
by Suter, 278. 

thomsoni n. sp., with pi. (Marwick), 277 ; 

in synopaia, 275 ; range. 268. 

{Pachjftntlon) atnoriaformis n. sp., with pi. 

(Marwick), 282 ; in synopsia. 281 ; range. 268. 

firma n. ap.. with pi. (Marwick). 282 ; 

in f^opaia, 281 ; range, 268. 

huea (Wataon), with pi. (Marwick), 

282 ; in synopaia, 281 ; ra^e, 268. 

murdochi n. ap., with pi. (Marwick), 

281 ; in synopaia, 28] ; range, 268. 

waitakientis n. ap., with pi. (Mar- 
wick), 281 ; in synopaia, 281 ; range, 268. 

(Teremeion) awamoaensis n. sp., with pi. 

(Marwick), 28(1 ; in synopsiB, 279 ; range. 268. 

cognaia (Finlay), with pi. (Marwick), 

280 ; in synopsis, 279 ; range, 268. 

itganiiiBma (Suter), with pi. (Mar- 
wick), 280 ; in f^opais, 279 ; range, 268. 

pretiosa (Finlay), with pi. (Marwick), 

280 ; in aynopi^, 279 ; range, 268. 

lumtaior (Finlay), with pi. (Marwick), 

280 ; in ^opais, 279 ; range, 268. 

Waiheke Puha, finish of torehe net (Rang! 
Hiroa), 643. 

Waimahuru, a kehe fishing-ground (Rangi 
Hiroa), 618. 

Waimarino Plains, morainic mounds (Park), 382. 
Waimateian, stage name proposed for Waihao 
greensand peri^ (Allan), 

Wai-o-rongomai, a kehe fishing-ground (Rangi 
Hiroa), 618. 

Waipara River, head of S. branch, geol. (Speight), 
366. 

Waipawa series, Waipukurau (Thomson), 349 ; 
age, 354. 

Waipipi beds, in grouping (Grange), 334, 335. 
Waipukurau, fossil localities, geol. (Thomson), 
347 ; rooks of W. series, 3M. 

Waipuna, Te, a kehe Hshing-ohanncl (Rangi 
Hiroa), 619. 

Wakarapa, The Great, a lost river, Hill’s theory 
discount^ (Thomson), 348. 

Waitotara Valley, Upper, geol. (Grange), 331. 
Waitotaran l)eds, range of Volutidae (Mam iok), 
268-69. 

stage, division (Grange), 334, 335, 

Wai-whakaata, a kehe fishing -channel (Rangi 
Hiroa), 618. 

Waiwhero, Te, a kehe fishing-ground (Rangi 
Hiroa), 618. 

Walcott, C. D., geol. age of mammals (Chapman), 
116. 

Wall, A., scientific iiomcnclaturo and pronuncia- 
tion (Andersen), 674. 

Wananga, a kehe fishing-channel (Rangi Hima), 

618 . 

Wangaloan l)eda, range of Volutidae (Marwick). 
268-69. 

warebou. fclee Serialelh hrama, 
water-bugs, rarity in N.Z. (Myers), 452. 
weed -fish, crested. See OrUticep$ anraiUiacv/t, 
weevils, in forest-fioor (Grimmett), 435. 


Weiwmmma raemqM L., host of Clmmemu 
kocAiMfsrt (Myers), 487; Targarma MaU, 4m, 
Weka Pass stone and Amuri limestone, contact 
(Thomson), 354. 
wells. See artesian wells. 

Wetea, a kehe fishing-channel (Rangi Hiroa), 618. 
whale-feed. See Munida gr^^no. 
Whangai-kuia, a kopipiro fishing-channel (Rangi 
Hiroa), 619. 

Whangai-potiki, a kehe fishing-ground (Rangi 
I Hiroa), 618. 

Wharau, Te, a kehe fishing-gronnd (Rangi Hiroa), 

I <^17. 

; Wliarau - o - Ngati - Porou, Te, a crayfish - hole 
I (Rangi Hiroa). 628. 

Whareponga, a kehe fishing-ground (Rangi 
Hiroa), 618. 

wheats and fiours of M.Z., quality (Foster), 738. 
whiptail. See Macruronus nome-z^ndiae. 
White, B., Hahnia atieiralis, ooc. in N.Z. (Myers), 
510 ; Neidee wakefiddi^ oharact., 485 ; Zangia 
amyoti, coloration, 497. 
wholesale prices in N.Z. ((kindliffe), 727. 
Wilckens, ()„ ammonites, geol. horizons (Mar- 
ahaU), 198. 

Wild, L. J., and Tankenley, — , soil-survey of 
Manawatu dist., 763. 

wild-irishman, origin of name (Andersen), 668. 
willow, fungous diseases (Murray), 58. 
wineberry. See Aridotdia racemoea, 

WitUera Murray, usage of name for Drimya 
(Oliver), 3. 

armaticurn Murray, S. American species 

(Oliver), 4. 

axillaris in Forster’s list (Oliver), 4. 

coiorata (Raoul), Pool For. (Allan), 40, 

41, 42, 43, 44, 45. 46, 50. 

granalensis Murray, S. American species 

(Oliver), 4. 

Wirepa, t)^., methods of kahawai fishing (Rangi 
Hiroa), 623. 

woodlico, in forest-floor (Grimmett), 433. 
word-rhythm (Broadhead), 715. 

Worley, >F. P., research on ohemistTy of essential 
oils of N.Z. flowers, 763. 

Wright, A. M., ropros. at Aust. Assoc. Adv. So.. 
751-52; research on vitamin contents of 
meat products, 763, ^ 


Xanlhorhoe aegrola (Butl.), with fig., comp, with 
X. praejeriaia (Philpott), 389. 

dissimilis (Philp.), correct name (Philpott), 

.388. 

m/o n. sp. (Clarke), 417. 

praefecUUa (Walk.), witli fig., relation to 

Venusin (Philpott), 388. 

Xenophyaes caacua Borgr., life-history, with figs. 
(Myers), 465. 

Xeromma, two species (Oliver), 3. 

CaUiatemvn sp. nov., with pi. (Oliver), 1. 
Xiphiaa gladiua iJnnaous, with pi. (Pliillippe), 
535. 

Xiphiu^ gladiua Sherrin, syn., 5.*15. 

Xymene, ore., 363. 

— — expanana (Hutt.), occ., 334. 

oliveri Marwick, ooc., 33.3. 
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Yabe. H., Qaudrycerae Umidiraium yar« (vmUum, 
•MOMS inolodod in (BfuihAll)* 140 . 
Yokoyams, M., Haumceras and Puzoeia (Mar- 
shall), 100 . 


Zangui amyoii (Dallas), aith pis. and figs., life- 
hist. (Myers), 489, 495 ; confused with Nexara 
viridula, 49^99. 

Zeakda, ident. with Spinula (Marwick), 32H. 

miUabilia n. sp., with pi. (Marwick), 328. 

ZdanditUa n. gen. (Finlay), 233. 

— faiua n. sp., with pi. (Finlay), 237. 


ZetandiUs n. gen. (Marshall), 147. 

kaiparaenais n. sp., with pis. (Marshall), 

147 ; occ. (Marshall), 132. 

Zelanhn, in forest-floor (Grimmett), 434. 
ZelanofhUuet in forest-floor (Orimmett), 434. 
Za7tiact€a n. gen. (Finlay), 262. 

ekUiar n. gen. and sp. (Finlay), 252. 

Zenatia aeinacea (Q. & G.), occ., 334. 

Zephoa n. gen. (Finlay), 239. 

Ziphiua gladiua Hector, syu., 5.35. 

Zittel, K. A.. De^tnoceraa, classifn. (Marshall), 
ISi. 
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